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EXECUTIVE SUMMARY

This report addresses the abil ity of financial markets to fund the global expansion of the electric power industry
anticipated over the period 1995-2010. The report focuses on the world's devel oping and transitional countries,
where the most investment is expected to be made and where the greatest financing uncertainty exists. It answers
the question: Can private financial institutions and markets meet all of the anticipated needs to develop
electric power worldwide? It identifies congtraints that may inhibit private financing and suggests actions for
mitigating these barriers.

The U.S. Department of Energy, which sponsored this study, has a special interest in clean coa technologie s
which reduce the environmental impacts of coal use for power generation. The specific issue faced by many of
these technol ogies is whether they can be financed, given the capital cost premium they impose for enhance d
environmental performance and higher efficiency.

Electric power iscriticd to the economic and social well-being of the modern world. Facilities providing electric
power are key to acountry's infrastructure and are typically one of the first componentsto be put in place. Yet,

the provision of eectricity is perhaps the most capital-intensive of all economic activities, requiring massiv e
investments in power generation, transmission, and distribution systems and related facilities.

Unfortunately, over one-third of the world's people do not yet have electricity. In addition, the population o f
developing countries continues to expand rapidly. Significant electric power development is anticipate d
throughout the world over the next 15 years. Developing countries in East Asia, the Pacific Rim, especial y
China, South Asia, and Latin Americaare experiencing r apid economic growth — and this expansion is mirrored
by an increased use of electric power in these regions. Developing countries in other parts of the world also see
electricity asnecessary to their economies. Over the next 15 years, they will be looking to make major additions
to their eectric power infrastructures. At the sametime, the transitional countries of Central and Eastern Europe
and the Newly Independent States of the former Sov iet Union will be making substantial upgrades to their power
systemsto bring them to world standards. The developed countries of Western Europe, North America, and the
East Asia-Pacific Rim region will also expand and upgrade their power systems.

This report concludes that the electric power industry can be privately financed in individua countriesonly i f
those countries create the conditions to attract private investment. Adequate capital is available worldwide, but

there are many competing uses for this capital. Attracting capital to the electric power industry will requir e
creation of eectric power industriesin each country that are run according to sound business principles, removal

of barriersto both domestic and international capital, and reconciling of the often-divergent perspectives of the

many parties involved in financing. Many countries are aready creating these conditions. Doing al this,
however, will be difficult in many other countries and the necessary conditions will probably not be created in

some.

Clean coal technologies will be used in many countries, but financing the current incremental capital cost may

be difficult for some. Expanding the market for these technologies will depend largely on the priorit y
governments give to environmental concerns and the success of efforts to reduce the size and impact of th e
incremental capital cost by developing less costly clean coal technologies or to lower the cost of financing that

capital increment.
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Executive Summary

WORLDWIDE CAPITAL NEEDS

Table ES-1 summarizes projected worldwide eectric power investment through 2010 based on Internationa |
Energy Agency "business-as-usual” projections of economic growth and energy supply and demand. * A total
projected investment of approximately $2.3 trillion is needed to finance global electric power sector expansion
between 1995 and 2010, averaging $152 billion per year. About 68 percent of thistotal — $1.5 trillion — will
be needed in developing and transitiona countries. Developing countries have higher growth rates for population,
industrial production, and power consumption than developed countries. While large amounts of capital must
be raised, thisinvestment will also stimulate eco nomies throughout the world and create a huge market for goods
and services related to el ectric power development.

TableES-1
CUMULATIVE WORLDWIDE ELECTRIC POWER INVESTMENTSBY REGION, 1995-2010
(Billion 1993 Dallar s)

OECD Central Newly
Investment North Latin|] Western Pacific East South| & East Indep.| Middle] World
Type Americal] Americal] Europe] China Rim Asia] Asia | Europe States East Africal] Total
Generation
Solid Fuel 94 22 102 222 51 100 71 19 24 2 27 734
Natural Gas 32 23 89 1 14 41 13 10 33 27 16 298
Oil 1 8 1 0 0 1 1 7 2 2 6 29
Nuclear 6 3 8 18 39 21 6 3 26 0 0 129
Hydro/Renew 17 52 15 67 5 6 48 5 13 3 5 235
Subtotal 149 108 215 308 108 169 139 44 98 34 54 1,426
Other
Investments
Transmission 14 42 20 31 10 28 23 3 14 4 12 200
Distribution 54 36 78 84 39 61 60 11 30 10 19 480
General 14 17 20 43 10 17 21 6 14 5 7 173
Subtotal 82 94 118 159 59 105 103 19 58 18 38 854
Total 231 202 333 467 167 275 242 63 156 52 91| 2,279
Annual
Average 15 13 22 31 11 18 16 4 10 3 6 152

SOURCE: Resource Dynamics Corporation estimates based on 1995 World Energy Outlook, Capacity Constraints
Scenario, base case (Paris, France: International Energy Agency, 1995).

Since coa continues to be the most widely-used energy source in the world, one-third of all investmentswill go

to coal-fired plants, including investmentsin clean coal technologiesin many countries. Investmentsin gas-fired

capacity are also expected to be large in most parts of the world. In addition, Chinaand Latin America ar e
expected to add considerably to hydroelectric capacity.

These projections of capital requirements are derived from inherently uncertain long-term energy supply an d
demand forecasts. Economic growth has a major impact on capital requirements. For example, worldwid e
growth in electric power averaging just 0.4 percent per year higher through 2010 could add $600 billion o f

YInternational Energy Agency, 1995 World Energy Outlook (Paris, France, 1995).
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investments—a 26 percent increase. Significantly greet er-than-anticipated penetration of clean coal technologies
would greatly increase the efficiency of power supply and reduce environmental impacts, but could add up t o
$135 hillion in capita requirements, about 6 percent more. The development and deployment of lower-cost clean
coal technologies would allow many of these benefits to be realized with less added capital required.

EVOLVING SOURCES AND METHODS OF FINANCING

The restructuring of the global electric power industry is proceeding in severa related directions. from
government to private ownership, from monopoly utilities to a competitive industry, and from jurisdictionally-
distinct entities to global players. These changes are stimulating parallel changes in the way the industry i s
financed: from official to private sources, from budget allocation to competition for capital, and from country
or regional sourcesto global capital markets.

Capital for power generation can come from many sources, both public and private. The sources used depend

on specific needs and underlying business conditions, which vary by country. Foreign capital comes from two

generd sources. official (government and multilateral) sources and international private investment. Domestic

financing may also be part of power industry development. Figure ES-1 shows how sources of capital used for

electric power in developing countries have changed over the last 10 years. It shows that overal capital
investment has tripled over the last four years and the share coming from private capital market sourcesha's
increased dramatically. Officia sources have been magjor providers of hard currency in developing and
transitional countries. These are often preferred because

FigureES-1
Estimated Power Sector Financing For Developing Countries

(Nominal Billion Dollars)
SOURCE: Table 3-2 of thisreport.

interest rates and payment terms are usualy more atractive, and it is frequently required before other lenders will
become involved. Three main sources of private international capital are available for eectric power
development: foreign direct investment, private lending, and stocks and bonds. Use of al three has grow n
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rapidly in the last decade. Domestic investment is essential to most power industry development. On average,
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68 percent of power generation projectsin developing countries have b een funded by domestic sources.? In recent
years, several trends have emerged:

Official development assistance and multilateral lending are no longer solely sufficient,
More private capital is going into power development worldwide than ever before,
International equity investments are becoming more important financing sources,

A blend of techniques and sourcesis used, reflecting how industry needs vary, and
Astheindustry evolves, financing techniques also continue to change.

| nternational Private Capital

While foreign direct investment varies among regions, it isincreasing overall, totaling $78 billion in developing
countriesin 1994. Itis provided by project developersthat build and operate power plants worldwide. Besides
development firms, electric utilities also provide foreign direct investment.

Privatefinancid ingtitutions such as commercial banks lend money to many borrowersin developing countries.
Financial problemsin the 1980s, particularly in Latin America, induced many commercial banksto limit their
participation in international markets. Recently, however, such lending has increased, including in electric power,
but commercia lending has become less important than it once was in devel oped countries.

Stock investments take place when investors have access to equity markets offering stock liquidity. Closed-end
country funds, insurance companies and pension funds from developed countries have been the largest sources
of these equity investments. Recently, specialized mutual funds in developed countries have emerged whic h
invest in developing- and transitional-country equity markets. While many investors view developing countries
astoo risky, thisvolatility may ultimately prove to be an advantage, since returnsin developing-country markets
are not correlated with industrialized equity markets and can produce higher returns. Bonds are by far the largest
source of international debt for developing countries, accounting for 82 percent of all flows to developin g
countriesin 1993.3 Bondsissued by government, local municipalities, and private or public firms are bought by
investors worldwide. Traditionally, insurance firms and pension funds have been large investors in bonds.

Domestic Private Capital

Domedtic private capital accounts for the largest share of total private investment in developing countries. Itis

a critical source of capital for electric power. Domestic investors typically have the greatest stake in, an d
knowledge of, their local power companies. In recent years, however, the domestic share of investment ha s
declined asinternationa investments have grown. Dueto the diversity of cultures and economic systems among

developing and transitional countries, capital market and ingtitutional development vary widely. East Asiahas

the largest private capita marketsin the developing world. This region has experienced rapid economic growth,

fueling demand for capital. Recent privatizations and economic liberalization have attracted private capital to

Latin America. In South Asia, while private domestic investment has declined, international private investment

has risen rapidly.

2The World Bank, Energy Series Paper #21, "Capital Expenditures for Electric Power in Developing Countriesin the
1990s" (Washington, D.C., February 1990).

*The World Bank, World Debt Tables 1994-1995 (Washington, D.C., 1995).
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Small investorsare amajor source of capital for equity marketsin developing countries. They usually welcome
the opportunity to diversify their capital. Where permitted, foreign investors may also invest in domestic equity
markets. Privatization has helped to create domestic equity marketsi n some countries by making available stocks
inwhich to invest.

Local insurance companies and pension funds, where they exist, typically make alarge share of the domesti ¢
stock and bond investmentsin developing countries. Such ingtitutions facilitate the development of domesti ¢
capital markets. Bond markets in developing countries are often small, undeveloped, and dominated by
government issues. A lack of rating agencies makes placement of p rivate bond issues difficult. Domestic lending
operations in developing countries are similar to those in developed countries, but usually offer shorter-ter m
loans.

CAN CAPITAL MARKETSDO THE JOB?

Table ES-2 comparesthetota private investments expected to be made in developing and transitional countries
from 1995 to 2010 to that needed for electric power development. Funding for eectric power from officia |
sources and domestic governmentsi s projected to continue at roughly current levels. Private investment electric
power is needed for what the official sources and governments cannot provide.

TableES-2
PROJECTED CUMULATIVE PRIVATE SECTOR INVESTMENT IN ELECTRIC POWER
FOR DEVELOPING AND TRANSITIONAL COUNTRIESBY REGION, 1995-2010
(Billion 1993 Dallar s)

Region Electric Power Investment Electric Power
Percent of
Total Private Private
Investment Investment
Total Official Private
Latin America 202 80 122 4,800 25
East Asia, China, Pacific 742 99 643 7,600 8.4
South Asia 242 25 217 800 25.8
Eastern Europe and Central 219 47 172 1,500 11.3
Asa
Middle East 52 8 44 600 6.9
Africa 91 56 35 800 43
Total 1,548 315 1,233 16,200 7.6

SOURCES: Resource Dynamics Corporation estimates based on datain Tables 2-3, 3-2, 4-1, and International Energy
Agency, 1995 World Energy Outlook (Paris, France, 1995).

Table ES-2 showsthat 7.6 percent of all private sector investment in developing and transitional countries from
1995 through 2010 will be in the power sector. Whether this capital can be raised in the international an d
domestic capital markets depends on the answers to three basic questions.
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Executive Summary

I senough capital available to meet funding requirements?

In developed countries, much of the basic dectric power infrastructure already exists. Much new investment will

go toward upgrading existing systems. The expected need for electric power investment is 1.1 percent of total

projected private investment in developed countries. Thisis not large compared to the overall capital market,
especialy considering that investment in the electric power sector during recent years has been of similar
magnitude. In addition, developed countries had real annual growth of about 2.8 percent during recent years* and
thus they should readily absorb the additional demand.

Table ES-1 projectslarge increases in electric power investment in developing and transitional countries for the

period 1995-2010. The investment levels it shows represent asix-fold increase over the 1985 to 1991 period
and a doubling of the 1994 level. Y&, of the total future private investment projected in developing and
transitional countries, 7.6 percent is expected to be for electric power. By comparison, total real privat e
investment in these countries has been growing at about 3.4 percent annually in recent years®. Hence, at current
rates, the electric power sector’s need for capital isequivaent to just over two years of projected growth in private
capita investment in these countries. Enough capital should be available on a global basis, but needs for capital

for electric power are high in some regions compared to current trends in total private invesment. The
fundamental issue is how to expand total private investment in each country with electric power receiving an
appropriate and feasible share. Dueto varying financia, economic, socid , and political conditions, private capital

will not necessarily be available for al anticipated dectric power needsin all countries.

Can the perspectives of all concerned parties be reconciled to finance the industry?

Private financing involves matching the needs of governments, power sector entities and investors, each of which

wants something different from the others. Theissue is how to match these varying perspectivesto finance an

entire industry. The eectric power industry is more than just an assemblage of independent power projects. It

must perform and coordinate a series of functions — generation, transmission, distribution and supportin g
activitiesfrom initial planning through daily operations. Asaresult, financing of the industry must necessarily

go beyond the financing of individual projects. What works for individual projects does not necessarily apply

to the industry as a whole. Three conditions are mandatory to obtaining private financing: (1)
governmentsmust commit to afinancially independent electric power industry; (2) utilitiesmust become
economically viable and (3) investorsmust be convinced that their return requirementswill be met.

Reconciling divergent concernsis not easy. Differences are natural and make electric power financing difficult,
even in developed countries. They are compounded in developing and transitional countries with long traditions
of government control. Resolving the differences in these countries may be along process. It will involv e
cultivating rel ationships and devel oping mutual levels of comfort for al the parties. It may not always succeed
and, as aresult, some power "needs' may not be met.

Governments, if they areinterested in securing private capital, will have to remove domestic ingtitutional barriers
to agreements between parties, but, understandably, will only do so if their own needs are met. Thisi s
intrinscally palitical. In addition, removing barriers to agreements often involves a number of factorsthat may,
a best, be only indirectly influenced by government agencies responsible for electric power. Y et, some countries
are aready taking the necessary measures and they will reap the benefits,

“International Energy Agency, 1995 World Energy Outlook (Paris, France, 1995), Table A2.

*Based on The World Bank, World Debt Tables 1994-95 (Washington D.C., 1995) and International Finance
Corporation, Trendsin Private Investment in Developing Countries 1995 (Washington, D.C., 1995).
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Can the industry meet the criteria of the private capital sources?

To meet the needs of private capital investors, all three of the financing conditions noted earlier needto b e
satisfied — afinancidly independent i ndustry, commercial viability, and investor confidence of adequate return.
Several barriers may affect the available funding in some countries:

Specific economic, political, or regulatory conditions may inhibit fulfilling all power sector needs.
Not enough money may be available in domestic markets to complete development.

Inadequate institutional infrastructure may exist to support capital formation.

Inadequate financial market expertise may exist in the host government.

Specific barriersto creating afinancially independent industry in some countries are:

e Government agency decision responsibility for the industry may not be clear.
® [Excessive government approval requirements may stop or delay project completion.

Barriers to the formation of economically viable utilitiesin various countries include:

An adequate market consisting of customers ready, willing and able to pay does not always exist.
Electric power industry revenue isinadequate in some countries due to rates set below costs.
Extensive power theft may make economically sustainable development difficult.

Inadequate incentives may exist to retain competent managers in the dectric utility industry.

Barriers may also reduce investor confidence that their return requirements will be met, including:

e Host governments policies are not always conducive to attracting domestic and foreign investors.

e A sufficient rate of return must be generated on each investment, but this may be beyond what hos t
governments or utilities are willing to accept.

e Even with solid fundamentals, developers may face unfavorable financia market treatment.

Host governments must decide whether they realy want private investment in electric power. |f so, they must
commit to fostering the conditions necessary to facilitate it, and the investment will follow to the extent
that economic conditions per mit. Thisobvioudly involves considerations for the host government that go well

beyond the power sector. Also, the market for clean coal technologies is determined by the sensitivity of each
country to health and environmental concerns and their willingness to pay the current incremental cost of clean

energy.

Inthissituation, all that the United States Government, other developed country governments, and multilateral
banks can doisto:

1. Encourage the governments of developing and transitiona countrie s to create favorable conditions for private
investment;

2. Where requested, provide information and advice to the countries desiring to facilitate these favorabl e
conditions; and

3. Ensurethat bilateral and multilateral funding sources are available to supplement private finance.
Strategies to promote private financing must take i nto account varying financial conditionsin different countries.

Several specific strategies can help overcome the barriersto private financing of electric power including clean
coal technologies:

ES7



Executive Summary

Develop programsto bring together key players with differing perspectives on financing.

Encourage host governmentsto facilitate a financially-independent el ectric power industry.

Educate dectric utilitiesin how to create commercially-viable utility businesses.

Support multilateral aid to developing countries for privatization of €ectric power.

Enhance programs to support sound economic principles in the power industry.

Coordinate activities of United States agencies, other governments, and multilateral development banks
to facilitate domestic and international private capital formation.

Continue efforts to reduce the capital cost of clean coal technologies.

Develop financing programs to reduce the current incremental cost of clean coal technologies.

Assist developing and transitional countries to develop emission standards that promote environmental
benefits.

It is currently anticipated that the next report in this series will address financing programs to reduce th e
incremental cost of clean coal technologies.
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Chapter 1

INTRODUCTION

Electric power iscriticd to the economic and social well-being of the modern world. Facilities providing electric
power are key to acountry's infrastructure and are typically one of the first componentsto be put in place. Yet,

the provision of eectricity is perhaps the most capital-intensive of all economic activities, requiring massiv e
investments in power generation, transmission, and distribution systems and related facilities.

Unfortunately, over one-third of the world's people do not yet have electricity. In addition, the population o f
developing countries continues to expand rapidly. Significant eectric power development is anticipate d
throughout the world over the next 15 years. Developing countries in East Asiaand the Pacific Rim (especialy
China), South Asia, and Latin America are experiencing rapid economic growth, which is reflected in their use
of electric power. The developing countries in other regions see electric power as a prerequisite to desire d
economic growth. At the same time, the transitional countries of Central and Eastern Europe and the Newl y
Independent States (NIS) of the former Soviet Union must substantially upgrade their electric power
infrastructures to bring them to world standards. Even the developed countries of Western Europe, Nort h
America, and the East Asia-Pacific Rim region are expected to expand and upgrade their electricity systems.

While the worldwide electric power industry undergoes these changes, the world's capital markets are bein g
transformed aswell. Now, aong with the developed countrie s that traditionally have invested the most in el ectric
power, developing and transitional countries are also seeking investment capital. In addition, the electric power
industry is becoming more international and competitive as countries increasingly look to free markets —
including capital markets — to meet their needs. Asaresult of these conditions and trends, capital for electric
power will be provided more and more by private sources — not the government and multilateral sources of the
past.

Most discussion on the need for capital to finance electric power in developing and transitional countriesha s
focused on individual projects, countries or regions, and industry segments. A few successfully-finance d
independent power projects— whose number is small compared to the volume anticipated over the next 15 years
— havereceived the bulk of attention. The broader question of whether an entire eectric power industry can be
financed to meet each country's expectations has rarely been asked. This question is pertinent because th e
traditional sources of domestic capital (government budget allocations and subsidies) and externa capita |
(bilateral and multilateral financing) will not be adequate to meet the needs of the countries requiring the most

investment. Concerns have also been expressed about the magnitude of the global need.® A recent U.S.
Department of Energy Report to Congress, for example, projected a $28 billion annua "gap" in financing o f
power generation in developing countries that could only be filled through private finance. ? This places anew
and large burden on the world's capital markets.

The United States has asignificant stake in international €l ectric power development since worldwide economic
development, underpinned by electric power, helps promote a stable global economy. Within the electric power
industry, the addition of free markets helps improve efficiency, lower costs, and expand opportunities. Also,

1Seg, for example, Andrew Barnett, "The Financing of Electric Power Projects in Developing Countries," EnergyPolicy,
pp. 326-334, April 1992.

2U.S. Department of Energy, Foreign Market for U.S. Clean Coal Technologies, DOE/FE-0317 (Washington, D.C.,
May 4, 1994).




Introduction

because U.S. companies are at the forefront of international power development, they can provide many of the

products and services used by the industry and can play key rolesin the financial markets. Clearly, itisinthe
interest of the United States — and many other countries — to ensure the sustainable growth of worldwid e
electric power investment.

OBJECTIVES

This report addresses the abil ity of financial markets to fund the global expansion of the electric power industry
anticipated over the period 1995-2010. The report focuses on the world's devel oping and transitional countries,
where the most investment is expected to be made and where the greatest uncertainty exists asto the adequacy
of financing. It answers the question: Can private financial institutions and markets meet all of the
anticipated needs to develop electric power worldwide? It identifies constraints that may inhibit private
financing and suggests actions for mitigating these barriers.

APPROACH

Anaysis begins by estimating the extent of financing needed to meet worldwide power demand. Thisincludes

projections of the investment capital required in the power sector over the period 1995-2010. Investmentsinclude
electricity generation, transmission, distribution, and related facilities but exclude e ectricity utilization or fuel

production (e.g., cod mining), which may be associated with ex panded electricity production. Capital investment

projections are derived from electricity production forecasts published by the International Energy Agency. *
Following these estimates, the report identifies and reviews the sources and techniques used to finance th e
industry. It then explains the manner in which capital financing takes place in the power industry. Finaly, i t
provides estimates of how much private sector funding will be required in the overall financing mix.

Both public and private entities can raise funds from the private sector — if they can provide investors wit h
acceptable terms, reasonable risks, and an attractive return on investment. Since the sources and types o f
financing instruments are diverse, and provide many different ways to raise funds, adequate capital will not be

available unless enough criteria are met to justify the entire "package’ being developed. Determining th e
adequacy of financing involves answering three fundamental questions:

1. Isenough capital available to meet funding requirements?
2. Canall stakeholder perspectives be reconciled to finance the industry?
3. Cantheindustry meet the criteria of the private capital sources?

To answer these questions, thisreport contains an analysis of how international private capital market operations
affect capital formation. The purpose of this analysis was to determine the criteria used by private investorsto
evaluate whether or not to provide capital, and barriers limiting the ability of the electric power sector to raise
private funds.

ORGANIZATION OF THISREPORT

3International Energy Agency, 1995 World Energy Outlook (Paris, France, 1995).
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Chapter 2 egtimates the magnitude of investments needed worldwide in the period 1995-2010. It coversth e
electric power industry as awhole, addressing capital needs for all investment purposes.

Chapter 3 describesthe various sources of capital available for electric power investment, methods to assemble
this capital, and how sources and methods may be matched to needs.

Chapter 4 assessesthe operation of capital markets and explains how private capital is raised for electric power
in developing countries.

Chapter 5 estimates the private capital required by the industry and describes the perspectives of the key
stakeholders. It also points out potential barriers which could prevent capital needs from being met, especially
in developing and transitional countries, and suggests options to reduce these barriers.

The Glossary defines many of the financial and technical terms used in this report.




Chapter 2

WORLDWIDE INVESTMENT IN THE ELECTRIC POWER INDUSTRY,
1995-2010

This chapter estimates the magnitude of worldwide capital requirements for electric power in the period 1995-
2010. Projected investment requirements for power generation, transmission, distribution, and other purposes
are then compared to historical and overall investment patterns in each region of the world.

FORECAST APPROACH

Significant capital investment will be required throughout theworld to increase electric power generation capacity
and to retrofit older coal-fired power plants with environmental control technologies. Capital will also be needed
for transmission, distribution and other facilities associated with electric power. The capacity growth estimates
presented in this chapter are derived from International Energy Agency (IEA) projections of electric powe r
generation by region.! The IEA'sregiona definitions are used for al projections. These regions are defined in
Table 2-1 and are the greatest detail in which consistent global projections are available from this source.

Estimates have been made using a three-step process.

Step 1 Estimate Total Generation Capacity by Type Required in 1995 and 2010. Estimate worldwide
generating capacity for each year based on the |EA reference scenario. Unpublished generation capacity
figuresfor the " Capacity Condraints' scenario of the 1995 World Energy Outlook, published by the IEA
are used asthe basisfor these estimates.? Assume the |EA solid fuel projection is the equivaent of coal
for purposes of estimating capital costs. (This classification also includes small amounts of renewables,
mostly waste fuels)) Projections of changes in generation and generating capacity supporting th e
estimates of investment are shown in Table 2-2.

Step 2 Calculate Investmentsfor Power Generation. Derive capital costs per KW for each technology from
the Electric Power Research Indtitute, Technicad Assessment Guide, EPRI TR-102276-V 1R7, June 1993.
These costs represent total plant investment minus Allowance for Funds used during Constructio n
(AFUDC), aU.S. regulatory concept. Make adjustments for cost differences among regions. Assume
likdy distributions of new power generation technologies and retrofit and repowering technologies for
aportion of existing coal-fired powerplants, using only current commercial technologies. Retrofit and
repowering estimates include investments in clean coal technologies used to reduce emissions and
increase the efficiency of cod-fired powerplants. Add an estimate of deferred investments for plants
already built.

Table2-1

'To make the projections, the International Energy Agency uses its World Energy Model — an elaborate set of
assumptions and methodologies on energy prices, structural changes, energy efficiencies, and population and economic
growth. Results are published in International Energy Agency, 1995 World Energy Outlook (Paris, France, 1995), which
includes a baseline reference case (the Capacity Constraints Scenario) used for this analysis.

%Personal communications, M ariaArgiri, International Energy Agency, Paris, November 11 and 30, 1994 and
February 19, 1996.
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INTERNATIONAL ENERGY AGENCY REGIONAL DEFINITIONS®

NORTH AMERICA: Canada, United States
WESTERN EUROPE: European Union Countries, Finland, Switzerland, Iceland, Norway, Turkey
OECD PACIFIC RIM: Japan, New Zedland, Australia

CENTRAL AND EASTERN EUROPE: Albania, Bulgaria, Czech Republic, Hungary, Poland, Romania,
Slovakia, former Y ugodavia

NEWLY INDEPENDENT STATES: Armenia, Azerbaijan, Belarus, Estonia, Georgia, Kazakhstan, Latvia,
Lithuania, Russia, Tqjikistan, Turkmenistan, Ukraine, Uzbekistan

CHINA

EAST ASIA: Brune, Hong Kong, Indonesia, Kampuchea, Laos, Maaysia, Myanmar, North Korea, Papua New
Guinea, Philippines, Singapore, Republic of Korea, Taiwan, Thailand, Vietnam, Pacific Islands, Afghanistan,
Mongolia

SOUTH ASIA: Pakistan, India, Bangladesh, Nepal, Sri Lanka

AFRICA: All 53 African countries

LATIN AMERICA: All South and Central American countries, and the Caribbean

MIDDLE EAST: lsrad, Jordan, Syria, Irag, Iran, United Arab Emirates, Oman, Y emen, Saudi Arabia, Kuwait,
Qatar, Lebanon

*The eleven IEA regions are defined based on geographic location and membership status in the Organization for
Economic Cooperation and Development (OECD). They consist of three regions of OECD members ("North America,”
"Western Europe," and "OECD Pecific Rim'") and eight regions of non-OECD members. OECD members are al developed
countries and are classified as"developed" countriesin this report. Two non-OECD member regions, "Central and Eastern
Europe" and the "Newly Independent States' are"transitional” (i.e., former communist) countries. The other six regions are
classified as"developing” countriesin this report.

The developing country category includes a broad array of countries, ranging from rapidly-industrializing to low-income
developing countries. Their financing capabilities vary widely. Meeting the financing requirements of Singapore, Brunei,
Tawan, or Saudi Arabia, for example, is subgtantialy different from meeting needs of lower income countries also classified
here as "developing.”
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Table 2-2
PROJECTED WORLDWIDE CHANGESIN GENERATION AND GENERATING CAPACITY
BY REGION AND ENERGY SOURCE, CUMULATIVE FOR PERIOD 1995 - 2010

Region Solid Hydro/

Fue Oil Gas Renewable Nuclear Total
Changein
Generation (TWh)
North America 376 3 648 178 4 1,201
Latin America 34 53 100 240 10 438
Western Europe 295 (38) 569 99 5 931
China 866 0 7 317 62 1,253
OECD Pacific Rim 246 (36) 212 40 161 623
East Asa 442 9 239 22 88 780
South Asia 346 21 92 158 9 626
Central and East Europe 62 26 57 14 3 162
Newly Independent States 9 (16) 234 67 108 402
Middle East 5 13 233 13 0 265
Africa 163 36 139 38 3 399
World Total 2,845 53 2,550 1,188 445 7,081
Changein Capacity (GW)
North America 26 1 47 19 3 93
Latin America 15 11 37 58 2 121
Western Europe 51 1 132 17 5 200
China 155 0 2 74 10 231
OECD Pacific Rim 28 0 20 6 22 54
East Asa 69 2 66 7 12 143
South Asia 47 1 21 53 3 122
Central and East Europe 8 10 15 5 2 39
Newly Independent States 10 2 53 14 15 80
Middle East 1 3 44 3 0 52
Africa 15 8 26 6 0 55
World Total 426 41 463 261 73 1,190

SOURCES: Generation — 1995 World Energy Outlook, Capacity Constraints Scenario, base case (Paris, France:
International Energy Agency (IEA), 1995); Capacity — unpublished |EA data by region and energy source that underpins
these published scenarios.
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Step 3 Estimate Transamisson, Distribution, and Other Investments. Basethese estimates on historical data
and projections by individual countries. For developed nations, make the estimates using U.S. data for
investor-owned utilities.* Apply projected expenditures for transmission, distribution, and other
investments— as a percent of tota investment for U.S. invest or-owned utilities — to establish estimates
for the other developed countries. For developing countries, use historical datafrom the World Bank
to caculate ratios of investment for each category (such as power transmission and distribution) over
total investment for power generation.> Apply these ratios to the new projections for generation capital
investment.

These projections are intended to serve as an indication of the overall magnitude and distribution of investments

under "business-as-usua" conditions. They are not precise forecasts of actual investments, but rather provide

one possible scenario of capital investment. They are based on just one projection by the IEA and th e
assumptions that underlieit. Other projections— both higher and lower — could be devel oped with different

assumptions about energy prices, technological advances, and other factors. Two sensitivity analyses ar e
provided later in this chapter.

INVESTMENT FOR POWER GENERATION

The IEA's basaline projections (Capacity Constraints Scenario) call for world electricity demand to grow at an
average rate of 2.7 percent per year until 2000, and at 3.0 percent thereafter.® This trandates to a need for
1,190 GW of new power capacity over the next 15 years— and a $1.4 trillion investment. Table 2-3 summarizes
projected worldwide power investments through 2010.

Generating capacity is expected to increase more rapidly in developing countries than in the developed nations
of the Organization for Economic Cooperation and Development (OECD). Per capita electricity demand i n
developed countries is projected to grow from 7.8 MWh in 1992 to 10.2 MWh in 2010.” In contrast, demand
in developing countriesis expected to grow proportionally faster in the same period — from 1.1 MWh to ailmost
1.7 MWh®, Thisisdueto thefact that developing countries will have higher growth rates for population, power
consumption, and industria production than developed countri es. As aresult, over two-thirds of total investment
in the power sector is expected to flow into developing countries.

Table 2-3
CUMULATIVE WORLDWIDE ELECTRIC POWER INVESTMENTSBY REGION, 1995-2010
(Billion 1993 Dallars)

“Energy Information Administration, Statistics of Privately-Owned Electric Utilities, Annual Report (Class A and B
companies), DOE/EIA-0044(81) (Washington, D.C., 1991) and Financial Statistics of Major U.S. Electric Utilities 1992,
DOE/EIA-0437(92)1 (Washington, D.C., 1992).

®Edwin A. Moore and George Smith, Capital Expenditures for Electric Power in the Developing Countriesin the 1990s,
(Washington, D.C.: The World Bank), February 1990.

61995 World Energy Outlook (Paris, France, 1995), op. cit.

"Derived from 1995 World Energy Outlook, (Paris, France, International Energy Agency: 1995), Tables A5 and A6.1.

#bid.
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OECD Central Newly
Investment North Latin|] Western Pacific East South| & East Indep.| Middle] World
Type Americal] Americal] Europe] China Rim Asia] Asia | Europe States East Africal] Total
Generation
Solid Fuel 94 22 102 222 51 100 71 19 24 2 27 734
Natural Gas 32 23 89 1 14 41 13 10 33 27 16 298
Oil 1 8 1 0 0 1 1 7 2 2 6 29
Nuclear 6 3 8 18 39 21 6 3 26 0 0 129
Hydro/Renew 17 52 15 67 5 6 48 5 13 3 5 235
Subtotal 149 108 215 308 108 169 139 44 98 34 54 1,426
Other
Investments
Transmission 14 42 20 31 10 28 23 3 14 4 12 200
Distribution 54 36 78 84 39 61 60 11 30 10 19 480
General 14 17 20 43 10 17 21 6 14 5 7 173
Subtotal 82 94 118 159 59 105 103 19 58 18 38 854
Total 231 202 333 467 167 275 242 63 156 52 91| 2,279
Annual
Average 15 13 22 31 11 18 16 4 10 3 6 152

SOURCE: Resource Dynamics Corporation estimates based on 1995 World Energy Outlook, Capacity Constraints
Scenario, base case (Paris, France: International Energy Agency, 1995).

Coal continues to be the most widely-used energy source in the world, and half of all investment ($734 billion
for 426 GW) will go to coal-fired plants. Investmentsin gas-fired capacity are also expected to be large in most
parts of theworld. Capita investmentstotaling $298 billion will be needed to finance 463 GW of new gas-fired
power plants. In addition, $235 billion will be invested in 261 GW of new hydroelectric plants and som e
renewables. China, Latin America, and South Asiain particular, are expected to increase their hydrocapacit y
considerably.

I nvestment by Energy Source

A variety of energy sources will be used worldwide, depending on their local abundance and cost.

Solid Fuels. Cod is expected to continue to be the most widely-used energy source and to receive the largest
investment in every region but Latin America Asawill lead the world in new coal generation. Fifty-one percent
of the $1.4 trillion investment in new power generating capacity isfor solid fuel plants. Currently, 34 percent
of world power capacity is coal-fired, generating 39 percent of total electricity °. Older coal-fired power plants
will aso be upgraded to improve efficiency and reliability and to reduce emissions, especially in North America,
Eastern and Western Europe, the NIS, and China. The worldwide market for retrofits and repowering of existing
cod-fired power plantsis estimated at $128 billion over the next 15 years. Some solid fuel capacity in North and
Latin Americawill bein the solid waste category.

Natural Gas. Gas-fired capacity is projected to grow faster than any other type and isincreasingly being used
for base load generation. Twenty-one percent, or $298 hillion, of the total investment in new capacity will be for

1995 World Energy Outlook (Paris, France, 1995), op. cit.
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gas-fired plants. Capacity factors for gas-fired power plants are increasing in most parts of the world and are
expected to keep increasing.’® This reflects anticipated construction and use of combined-cycle combustio n
turbines. All regionsexcept China, which has only small gas reserves, are expected to add substantial gas-fired
capacity. Gas will fire more new capacity than any other fuel in North America, Western Europe, the NIS,
Centrd and East Europe, the Middle East, and Africa. It will fud over half of new generation capacity in Western
Europe, North America, and the NIS — and over 80 percent of new generation capacity in the Middle East .
Lower capital costs, shorter lead times, low gas prices, and environmental concerns are stimulating investment
in gas-fired generating units.

Hydroedlectric Power. Thetotd worldwideinvestment in new hydroelectric capacity is projected at $235 hillion.

Strong growth is projected in China and Latin America, both of which have large, untapped hydroglectri ¢
resources. Chinais expected to increase its hydro capacity by 74 GW, or 32 percent of total new capacity. In

Latin America, hydrod ectric plants generated nearly 75 percent of all power in 1992. With a planned capacity

increase of 58 GW between 1995 and 2010, or 48 percent of total new capacity, it will continue as the mos t
important source in Latin America. In OECD countries, by contrast, hydrodectric power development ha's
already reached most of its potential. Capacity factors for new units are much lower than those of existin g
ingalations. The substantial hydroelectric potential in eastern Siberia is expected to develop slowly since this

remote area has alow population density.

Nuclear Power. New nuclear power capacity is planned in the OECD Pacific Rim (22 GW), China (10 GW),

East Asia (12 GW), South Asia (3 GW), and the NIS (15 GW). Thistotal of 62 GW accounts for 85 percent
of planned new capacity worldwide. Nuclear power plantsare being constructed primarily in Japan, South Korea,
China, and Taiwan. A $110 billion investment will be required to build the 62 GW of new nuclear capacity in

the Pacific Rim, China, East Asia, South Asia, and the NIS. Currently, about 81 percent of nuclear powe r
generation capacity is concentrated in developed countries.™* Developing countries, however, will install most
of the nuclear plants over the next 15 years. Substantial investmentswill also be required to rehabilitate nuclear

power plantsin transitional countries.

Oil. Vey little new investment in oil-fired generating capacity is expected to take place.

I nvestment in Developing and Transitional Countries

Investments will be made in new and upgraded power generation capacity throughout the world. Most of this
increase is expected to take place in developing countries, as shown in Table 2-4, including China, East Asia, and
South Asa These estimates show the general magnitude of the investment in different types of countries. The
needs of countries within each classification, however, are diverse.

For example, average capacity factors for North America and the OECD Pacific Rim in 2010 are expected to be 0.50
and 0.82, respectively — up from 0.27 and 0.49 in 1995.

111995 World Energy Outlook (Paris, France, 1995), op. cit.
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Table2-4
CAPITAL NEEDSBY USE AND COUNTRY TYPE
(Billion 1993 Dallar s)

T&D and
Type Generation General Total
Developed 472 259 731
Deveoping 812 518 1,329
Transitional 142 77 219
Total 1,426 854 2,279

SOURCE: Table 2-3.

China. Chinaisprojected to install more new power generation capacity than any other region, virtually doubling
its generating capacity by 2010. China's dlectricity sector, aswell asits entire economy, is heavily dependent
on coal. Sixty-seven percent of new capacity will be large coal-fired units, often located at mine mouths. The
rest will be primarily hydropower, with some nuclear power plants.

Chinais expected to make over 20 percent of the world'sinvestment i n new power plants during the next 15 years
— for atotal of $308 billion (Table 2-3). Foreign investment could be substantial. Over the last 15 years,
foreign investment totaling $14.3 billion for 63 large- and medium-sized plants came mostly from the Worl d
Bank and Asian Development Bank.*> This accounted for approximately 11 percent of total investment in power
generation. Future investments will come from private sources, both foreign and domestic, to amuch large r
extent.

Chinaaso has ambitious plansto expand its hydroelectric capacity, which has the potential of 380 GW. ** Over
the next 15 years, China plansto bring 74 GW of new hydrocapacity on line, including the highly-controversial
Three Gorges project. By 2010, hydropower will make up 29 percent of atotal 432 GW of electric capacity.

Technica problems and high capital costs pose barriers to further development of Chinese nuclear power. The
DayaBay plant, cons sting of two 900 MW units came on linein 1994 but has been closed 13 timesinitsfirst
year of operation due to serious technical problems. In 1995, work began in Ling’ a0, Southern China, on a
second nuclear plant with two 1,000 MW generators.

Eagt Ada. A total of $169 hillion is needed for power generation in East Asia between 1995 and 2010 (Table
2-3). Of this, coal-fired capacity is likely to receive $100 billion. Electricity output in East Asiais growin g
rapidly, at arate of 6.0 percent per year. Y et, thisisow compared to the 9.4 percent growth rate of the 1980s.
A high degree of dectrification has aready been attained and economic growth may slow somewhat. ** Most of
the new capacity will be coal-fired (69 GW) and gas-fired (66 GW). The share of ail in power generationi s

2Jiang Shaojun, Director of the General Office of the Ministry of Electric Power, Journal of Commerce, December 13,
1994.

13"Special Report: Private Power Development in China," Private Power Executive, May/June 1994.

“Certain areasin East Asiadtill have low degrees of electrification. In Laos, for example, only 13 percent of households
have access to electricity (Asian Development Bank, 1993).
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expected to declinefrom 27 percent in 1992 to 8 percent in 2010. Shares of coal and gas capacity will increase
from 29 and 11 percent, respectively, in 1992 to 47 and 22 percent in 2010.

Central and Eastern Europe and the NIS. The economies of the countriesin these regions declined during
the early 1990s. Mot of the countries have older, cod-fired plants with little or no environmental controls. Over
the next 15 years, roughly 18 GW of coa- and oil-fired capacity will be decommissioned in Central and Eastern
Europe and the NIS. Other cod and nuclear power plantswi Il be upgraded and equipped with environmental and
safety controls. The NIS are seeking foreign capital to upgrade the older, coal-fired plants. The need for capital
investment in these regions is estimated at $142 billion, with much of it for retrofits and plant upgrades (Table
2-3).

In the longer term, strong growth is anticipated i n both gas-fired capacity (15 GW in Central and Eastern Europe
and 53 GW in the NIS) and coal-fired capacity (8 GW in Central and Eastern Europe and 10 GW in the NIS).
The NISisaso expected to add 14 GW of hydroelectric capacity.

Across Central and Eastern Europe and the NIS, numerous older reactors still operate. It is estimated tha t
approximately $26 billion will be devoted to adding new and upgrading older nuclear reactors (Table 2-3) .
Western companies are actively pursuing opportunities to upgrade the older power plants.

Middle East. Today, ail isused to generate most of the electric power in the Middle East, reflecting its locally
higher availability. Many of the countriesin thisregion plan to use available natural gasfor power generation
and use the oil for exports. Hence, the share of power generated by natural gasin the Middle East is expected
to rise from less than 41 percent in 1992 to 67 percent by 2010.

South Agia. South Asawill invest $139 billion in power generation over the next 15 years (Table 2-3). Today,
roughly 56 percent of power capacity in South Asia is coal-fired. Coal is expected to account for 39 percent of
122 GW of new generating capacity — at an investment of $71 billion. Gaswill comprise 17 percent of new
power capacity, costing $13 billion. South Asaisaso expected to add 3 GW of nuclear between 1995 and 2010.
Also 53 GW of new hydrocapacity will be built at acost of $48 hillion.

India has about 85 percent of total installed capacity in South Asia.® Because of substantial reserves of high-ash
coal (35 percent), environmental concerns are apriority in India. *

Africa. Thelargedectric power sector in Africais defined by varying degrees of economic development. The

market for eectric power in Egypt and the Maghreb, for example, islarger than it isin the Sub-Saharan countries.

Southern Africais one of the fastest growing markets on the continent, and the Republic of South Africai s
expected to play an important role in regional economic growth. In 1991, South Africa dominated the powe r
industry in Africa, with 60 percent of total generation and 44 percent of installed capacity. *” Between 1995 and
2010, Africa is expected to build a mix of power generating units — half gasfired, and the other half a
combination of coal, ail, and hydroelectric power.

5Jamshid Heidarian and Gary Wu, Power Sector Statistics for Developing Countries, 1987-1991, (Washington, D.C.:
The World Bank, December 1994).

®World Energy Council, Survey of Energy Resources, 1995, (London, United Kingdom: 1995).

YESKOM, Y earbook 1991 (Johannesburg, South Africa, 1992).

2-8



Financing Worldwide Electric Power: Can Capital Markets Do the Job?

Electric generation in Africais expected to increase at a rate of 4.8 percent annualy, for atotal of 55 GW of new
capacity over the next 15 years. Gas (26 GW), coal (15 GW), and ail (8 GW) will be added at costs of $1 6
billion, $27 billion, and $6 billion, respectively (Table 2-3). Africa has considerable untapped hydroelectri ¢
potential, with 164 GW in Southern Africaalone.*® However, only 6 GW of hydrocapacity will beinstalled on
the continent because water levelsin the dry season are too low to generate needed capacity.

Latin America. With atotal of 628 GW of hydro-electric potential, *° Latin America is expected to be second
only to Chinain new hydroelectric capacity. Over the next 15 years, thisregion is projected to install 121 GW
of new power capacity. Of thistotal, hydropower will account for 58 GW, costing $52 billion. Gaswill be 37
GW, at acost of $23 hillion; coal will be 15 GW, for $22 hillion. Coal costs are lower in Latin Americathan
in Africa because of varying levels of retrofitsand repowering of existing plants. Capital needs vary widely with
the local situation.

| nvestment in Developed Countries

Most developed countries are located in Western Europe, the Pacific Rim, and North America. These countries
have mature economies, with dready-developed eectric power infrastructures, and they have dower growth rates
than developing and transitional countries.

Western Europe. Thisregion is expected to invest $215 billion in power generation over the next 15 year s
(Table2-3). It will spend $89 billion for 132 GW of new gas-fired power plants— more than any other region

in the world — and will generate 22 percent of its total power needs using gas in 2010. By contrast, only 6
percent of total power needs were gas-generated in 1991. Much of this new capacity will be combined-cycle used
for base load generation. In addition, $102 hillion will be invested in 51 GW of new coal-fired power generation,

much of it after the year 2000. Nuclear will add 5 GW and hydropower will add only 17 GW to Wester n
European generating capacity.

OECD Pacific Rim. Electricity demand in thisregion is projected to grow an average of 2.9 percent per year
through 2010. Investment of $108 billion will build 54 GW of new power capacity (Table 2-3), with the mgjority
of capacity being gas- or coa-fired. The share of oil in total generation is expected to decline from 26 percent
in 1992 to 13 percent in 2010.

Hydrod ectric capacity in the Pacific Rim isaso projected to grow — mostly in New Zealand, where hydropower
provided over 70 percent of total generation in 1991. Coa will continue to dominate the power sector i n
Australia, with a 79 percent share in 1991.2 Japan is the only nation in the region that plansto increase it s
nuclear capacity, almost doubling its share by 2010.

18African Development Bank, Economic Integration in Southern Africa, Volume 2, 1993.

®Personal communication, Nelson de Franco, The World Bank, Washington, D.C., April 1994.

2The Instituto de Investigacion Technologica (11 T), Universidad Pontificia Comillas de Madrid, estimates installation
cogts (without capitalization) for hydroelectric aternativesin Latin America as $866/KW in Bocura, Costa Rica; $2,300/KW
in Changuinola, Panama; $1,731/KW in Brito, Nicaragua; and $1,482/KW in Angostura, Costa Rica.

Znternational Energy Agency, Energy Balances of OECD Countries 1990-1991, (Paris, France: 1993).
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North America. North America generates power through a mix of fuels, including coal, natural gas, oil, an d
nuclear power. Further expansion will be dominated by natural gas and coal. Of the $149 hillion to beinvested
in power generation over the next 15 years, $94 billion is dated for solid fuels (Table 2-3).

TRANSMISSION, DISTRIBUTION, AND GENERAL INVESTMENTS

Investments required for power transmission include high-voltage transmission lines and associated substation

equipment such as transformers, metering equipment, controls, and protective relaying. Transmission line s
deliver dlectricity from generating stations to substations near end users. Typically, this category includes al |
transmission lines 69 kV and above.

Distribution investmentsinclude cables, poles, low-voltage transformers, meters, and associated equipment to
ddiver dectricity from area substations, where transmission voltage is reduced for end users. End users can be
industrial plants, commercia buildings, or individual residences.

Genegrd investmentsinclude facilities and equipment supporting the addition of electric power generation aswell
as ddlivery facilities, vehicles, communications equipment, buildings, and general tools and equipment.

Total capital expenditures for transmission, distribution, and general facilities are expected to be $854 hillion
in 1993 U.S. dollars, as shown in Table 2-5.

Transmission investments ranged from alow of 4.8 percent of total investment in Central and Eastern Europe
to ahigh of 21 percent in Latin America, with 10 percent being average for devel oping countries and 6 percent

the average for developed. Theseinvestment variatio ns are due to the distances that must be covered by new and
existing transmission lines. Also, developed countries have a significant amount of high-voltage transmission

infrastructure in place and, in most cases, will only need to add support for existing lines. For example, ne w
tranamission linesmust be built in Latin America, whilethe basic dectr ic distribution infrastructure already exists
in Europe.

For distribution investments, developed countries are expected to invest dightly more proportionately (2 3
percent) than developing countries (20 percent). While this differenceis not significant, the required distribution
investment for developed countries is four times the transmission investment. In developing countries,
distribution requires only twice the transmission investment, indicating a greater need to build new transmission
infrastructure.
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Table 2-5
CAPITAL NEEDSBY INVESTMENT CATEGORY
(Billion 1993 Dallar s)

Per cent of
Type Capital Need Total Need
Transmission 200 8.8
Distribution 480 21.1
General 173 7.6
Total 854 375

SOURCE: Table 2-3.

SENSITIVITY ANALYSIS

The projections of capital requirements for electric power presented in Table 2-3 are derived from long-ter m
energy supply and demand forecasts made by the IEA. Like all such projections, these are based on assumptions
about economic growth and the relationship between economic growth and the demand for energy, includin g
eectricity. In specific, they are derived from "base case" assumptions that reflect IEA's "most likely "
expectations of economic growth.?? They are a'so based on assumptions about power generation technologies.
In particular, the IEA's projections used for Table 2-3 assume a "business-as-usua" (i.e., most likely give n
current trends) mix of generation technologies. Such assumptions, however, are made about conditions that are
inherently uncertain. The impacts of these uncertainties are quantified through sensitivity analyses.

| mpact of Higher Economic Growth

If economic growth were to proceed at arate higher than expected, how much more capital would be required?
TheIEA adso develops economic growth rates for a"high" growth scenario. 2 Likethe IEA base-case scenario,
which has an average annud globa growth rate of 3.1 percent, the growth rates for this high-growth scenario vary
by region. The average increase over the base caseis 0.4 percent per year. An estimate is made of the capital
requirements for dectricity under thishigh-growth scenario by assuming that the increase in the growth rates for
eectricity generation and required electric capacity are proportional to the increased rate of economic growth. *

22The forecast assumptions upon which these are based are specified in the 1995 World Energy Outlook, Table A.2,
(Paris, France, International Energy Agency, 1995).

#|bid.

*That is, if economic growth is 0.5 percent higher than the base case in a region under the high-growth scenario,
electricity demand and capacity are also projected to grow at arate 0.5 percent higher. Asglobal electricity demand has
aways outstripped economic growth, particularly in developing countries, incremental economic growth rates can be used
asarough proxy for incremental electric generation growth.
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Theincreasein growth rates and the capitd requirementsfor the high-growth scenario are presented in Table 2-6.
They show atota cumulative 1995-2010 capita requirement of $2.88 trillion dollars, compared to $2.28 trillion
inthe base case. Hence, a 26 percent increase in capital requirements result from an average increase in growth
rate of only 0.4 percent per year. Thislargeincrease results from compounding the growth rate differences year
after year for 15 years. Thisadditional growth is higher in developing and transitional countries, which have the
greatest potentia for economic growth. The mature economies of North Ameri ca, Western Europe and the OECD
Pecific, by contrast, also have less likelihood for higher growth rates and thus have less potential for increased
capital needs. Even so, due to the large size of their economies, the potential absolute increase in their capital
requirementsis quite large.

Table 2-6
CUMULATIVE WORLDWIDE ELECTRIC POWER INVESTMENTSBY REGION,
HIGH GROWTH SCENARIO, 1995-2010
(Billion 1993 Dallar s)

Added Annual Growth Cumulative Percent Increase
Region Rate (Percent) Investment Under in Cumulative
High Growth Case Investment
North America 0.2 274 18.6
Latin America 0.7 252 248
Western Europe 04 399 19.8
China 0.9 573 22.7
OECD Pacific Rim 0.3 188 12.6
East Asia 1.0 349 26.9
South Asia 11 317 31.0
Central and Eastern Europe 16 117 85.7
Newly Independent States 0.8 221 41.7
Middle East 0.7 67 28.8
Africa 0.8 122 34.1
World Total 0.4 2,879 26.3

SOURCE: Resource Dynamics Corporation estimates based on 1995 World Energy Outlook, High Growth Scenario, Table
A.2 (Paris, France: International Energy Agency, 1995).

Greater Use of Clean Coal Technologies

The largest component of capital requirements for electric power worldwide is coal-fired generating capacity .
Over haf of theinvestment for power generation shownin Table 2-3 isfor coal-fired units including investments
in both new units and upgrades to existing ones. Power may be generated from coa using a number o f
conventiona and advanced technologies. Most coal used for power generation today is burned in conventional
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"pulverized cod" generating units. These have bailersinwhich coal is pulverized into a fine powder before being
combusted. In many developing and transitional countries (and, in many instances, in devel oped countries), such
boilers have had few, if any, controls on emissions of pollutants such as particulates, sulfur dioxide, and nitrogen
oxides. Such emissions can cause s gnificant environmental and health impacts.  Lower efficiency technologies
also emit more carbon dioxide, a greenhouse gas. As environmental standards tighten worldwide, capital may
be required to finance environmental control technologies for both existing and new coal-fired power plants.

Theterm "Clean Cod Technologies" or "CCTSs' refersto a generation of coal utilization technologies at various
stages of development that are cleaner and more efficient than the present generation of conventional coal-using
technologies. Severd are commercidly available today for eectric power applications and others will come into
commercial usein the near future.>® They may be used for either new power plants or to retrofit existing ones.

New power plants may be built using any of several CCTs, depending upon site-specific circumstances an d
economics. These include pulverized coal plants with particulate, sulfur oxide and nitrogen oxide controls,,
atmospheric fluidized bed combustion, pressurized fluidized bed combustion and integrated gasifier combined

cycle.

Existing power plants may be retrofit with emission controls for particulates, sulfur oxides and nitrogen oxides
or they may be "repowered." Repowering isthe replacement of th e fuel burning components of an existing power
plant with a newer technology. Repowering generally results in a power plant with higher overall efficiency ,
greater capacity and lower emissions.

The capita requirement projections shown in Table 2-3 assumethat current practice and trends in coal technology
continue in each region. This anticipates some use of CCTs for new power plants and some repowering an d
retrofit with clean coal technologies to make existing power plants more efficient, and to reduce emissions.

Clean coal technologies generally cost more than conventional technologies. That is, there is an incrementa |
capital cost for enhanced environmental performance and increased efficiency. To some extent, this results from

the relative newness of CCTs compared to the conventional technologies. As CCTs are further developed ,
experience is gained with them, and more vendors emerge and compete, this incremental cost will most likdl y
decline. Table 2-7 showstheimpact on cumuletive capi tal cost by region if CCTswere to achieve a much higher
market penetration than anticipated in the base case at current relative costs. Such increased penetration would

greatly reduce emissions from coa use. Greater worldwide concern over environmental issues could give rise
to such ascenario. Thisscenario showsaworldwide increase in cumulative capital requirements of $135 hillion,

of which $102 hillion is for retrofits and repowering of existing units and $32 billion isfor new units.

®For adetailed discussion of Clean Coal Technologies and their worldwide applications see Foreign Marketing for U.S.
Clean Cod Technologies, Report to the United States Congress, DOE/FE-0317 (U.S. Department of Energy (Washington,
D.C., May 2, 1994).
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Table 2-7

CUMULATIVE WORLDWIDE ELECTRIC POWER INVESTMENTSBY REGION,
CLEAN COAL TECHNOLOGY SCENARIO, 1995-2010
(Billion 1993 Dallars)

Region Base Case Change in Investment Clean Coal
Technology

New Retrofits/ Total Case

Plant Repower
North America 231 <1 27 27 258
Latin America 202 1 1 2 204
Western Europe 333 1 14 15 348
China 467 16 18 34 501
OECD Pacific Rim 167 1 4 5 172
East Asia 275 6 5 12 287
South Asia 242 4 7 11 253
Central and Eastern Europe 63 <1 9 10 73
Newly Independent States 156 1 11 12 168
Middle East 52 0 0 0 52
Africa 91 2 6 7 98
World Total 2,279 32 102 135 2,414

SOURCE: Resource Dynamics Corporation estimates based on 1995 World Energy Outlook, Capacity Constraints Scenario
base case, assuming greater use of advanced clean coa technologies (Paris, France: International Energy Agency, 1995).

Table 2-8 shows details of how the investment in coal technologies differs between the two cases. Investments
in the base case reflect assumptions about the mix of technologies likely to be built in each region from 1995 to
2010. Atleast some clean cod technologies are used in all regionsin the base case and virtualy all investments
in new plants in developed countries are assumed to use advanced emission controls. The CCT case assumes
both more widespread use of CCTs and a more advanced mix of technologies. That is, it includes more use of
technologies such as pressurized fluid bed combustion and integrated gasifier combined cycle for new units and
more use of repowering for existing units rather than retrofitting of emission controls.
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Table 2-8
INVESTMENT IN COAL BY TYPE OF TECHNOLOGY, 1995-2010
(Billion 1993 Dallars)

Type of Cod Technology
Retrofit/

Case | Region Conventional New CCT Repowering CCT | Tota

Base | North America 0 45 49 9
Western Europe 0 86 16 102
OECD Pacific 0 47 4 51
Newly Independent States 5 9 10 24
Central and Eastern Europe 4 7 9 19
China 134 70 18 222
East Asa 25 70 6 100
South Asia 32 31 9 71
Latin America 8 13 1 22
Other 10 11 7 29
World Total 218 389 129 734

CCT | North America 0 45 76 121
Western Europe 0 87 30 117
OECD Pacific 0 48 8 56
Newly Independent States 1 14 21 36
Central and Eastern Europe 1 10 18 29
China 58 162 36 256
East Asa 0 101 11 112
South Asia 18 49 16 83
Latin America 3 19 2 24
Other 4 19 13 36
World Total 85 554 231 870

SOURCES: Resource Dynamics Corporation estimates underlying Table 2-3 and Table 2-7.

Thelargest potentia increment of added capital requirement ($34 bill ion) isin China, which has both alarge base
of exigting coa-fired plants which could be retrofitted or repowered and a tremendous growth in el ectric demand,
most of which will be generated by coal. The countries of East Asiaand South Asia (mostly India) also have a
significant potential for added capita requirementsfor bot h new and existing plants. Most of the potential added
investment in transitional countriesisfor retrofits or repowering of old, inefficient or polluting existing power
plants. The developed countries will be using CCTs for most new capacity in the base case, so their potential
for further capita requirements come from retrofits and repowering. | nthe U.S,, for example, higher capital costs
could result if CCTswere the method of choice more often than is currently anticipated for compliance with the
post-2000 requirements of the Acid Rain provisions of the 1990 Clean Air Act Amendments.
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The currently higher capital cost of CCTs compared to conventional technologies may pose a barrier to th e
introduction of CCTsin some applications. Thisis particularly true in countries where capital availability i s
condrained. High market penetration could only be achieved if amajor commitment were made to environmental
protection and the continued use of coal worldwide. Even so, the higher capital costs of CCTswould dsob e
offset by lower fuel costs where they increase efficiency or allow aless-expensive coal to be used. In addition,
as the technologies mature, the incremental capital cost can be expected to decline.

The rest of this report does not refer to these sensitivity analyses, rather, it uses and makes comparisons with the

Base Case.

CONTEXT FOR WORLDWIDE CAPITAL NEEDS

A totd projected investment of approximately $2.3 trillion is needed to finance globa electric power secto r

expansion between 1995 and 2010. This averages out to $152 billion per year. About 68 percent of this total

— $1.5trillion — will be needed in developing and transitional countries; the remaining capital will be invested

in developed countries. While these are large numbers, two questions are fundamental to understanding thei r

significance:

1. How does anticipated spending on electric power over the next 15 years compare to historical spending?

2. How do the capital needs for electric power expansion compare with: @) overall capital needs (i.e., the
investment component of gross domestic product) and b) ener gy sector capital needs, of which eectric power

isapart?

Developing and developed countries are addressed separately, since they face different issues.

Developing Countries

Deveoping countries spend hillions of dollars annually on new infrastructure projects. The primary sector s
receiving these funds are energy (including electric power), transportation, communications, water supply ,
sanitation, and irrigation. Infrastructure investment typically represents about 4 percent of national output and

20 percent of total economic development investment.

Higtoricdly, governments have borne the primary responsibility for developing basic infrastructure, with about
90 percent of financia flows being channeled through government agencies. Internal funding sources hav e
included tax revenues and user fees; external sources have been multilateral, bilateral, and private investors.

*The World Bank, World Bank Development Report 1994 (New Y ork: Oxford University Press, 1994).
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Higtorical Electric Power Investment. No consistent dtatistical estimates exist of historical capital investments
in electric power throughout the world.?” However, a rough estimate of capital expenditures in developing
countries can be made by combining several sources. Thefirst sourceis a measure of multilateral development
bank lending that exists for the power sector.”® The World Bank also publishes total official development finance
commitments for the energy sector,? which can be scaled down using multilateral bank electric power to energy
lending ratios by yesar, to derive power sector estimates for bilateral agency loans and official grants. Estimates
of private sector finance by year (foreign direct investment, portfolio equity investment, and private loans) can
be similarly derived by sharing down The World Bank data for financing in all sectors* to the power sector
only.** Finally, approximations of domestic capital investment, both public and private, can be made as a
proportion of the total power sector expenditure. 3 3

These sourcesindicate thet, on av erage, approximately $18 billion per year was invested in the power sectors of
developing countries between 1985 and 1991. This investment began to grow substantially in 1992, rising to
about $48 billion in 1994. Historical annua estimates by financing source are provided in Chapter 3, in Table
3-2.

Projections show that developing and transitiona countrieswill need to invest an average of $103 billion annually
(in 1993 dollars) for electric power projects over the next 15 years. This represents more than a doubling over

1994 investments and a six-fold increase over the 1985-1991 rate of development. Most of the spendingi s
expected to occur in China, followed by therest of Asiaand Latin America. The plausibility of achieving these
investment goalsis discussed in Chapter 5.

Comparison to Gross Domestic | nvestment. One simple way to evaluate the ability of a country or region to
raise needed capital isto compare itsinvestment requirements with total historical investment.

't is especialy difficult to estimate government spending on electric power in transitional countries during the era of
Communist rule. Planning was conducted by central governments and widespread cross-subsidization took place.
Expenditures for power, for example, were often mixed with other expenditures. Many power plants were the centers of
avariety of often unrelated industries. Prices were unrelated to actual production costs at a site.

#Nicholas H. Ludlow and Benjamin C. Pappas, Trends in Development Bank Lending 1995, (Washington, D.C.:
Development Bank Associates, Inc.,1995).

*The World Bank, World Bank Development Report 1994 op. cit.

*The World Bank, World Debt Tables 1994-95 (Washington, D.C.,1995).

3! This sharedown was done using estimates of the ratio of multilateral development bank private sector lending and equity
investmentsin eectric power to tota private sector lending and equity investments, as published in Nicholas H. Ludlow and
Benjamin C. Pappas, Trendsin Development Bank Lending 1995, (Washington, D.C.: Development Bank Associates, Inc.,
1995).

*The World Bank, "Capital Expendituresfor Electric Power in Developing Countriesin the 1990s," Energy Series Paper
#21, (Washington, D.C., February 1990), shows that historically 68 percent of funding comes from domestic sources.

| eonard S. Hyman, "Financing Energy Expansion: 1990-2020," World Energy Council Journal, December 1995,
indicates that 72 percent of funding comes from internal sources rather than external financing.
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Gross domestic investment (GDI) — defined as private and public sector investment in a country, excludin g
foreign direct investment — is ameasure of total investment in a country.

Table 2-9 shows that the GDI of six developing regions was $811 billion in 1991. It also illustrates that th e
average annua capital needs for dectric power in developing countries av erages 12 percent of 1991 GDI.** South
Asia and Africa, however, will require much higher percentages (27.5 and 20.4, respectively) to be directe d
toward the electric power sector. Both of these regions face significant economic challenges, which rais e
guestions about their ahility to raisethe needed capital. On a percentage basis, Eastern Europe and Central Asia
require the least amount (6.8 percent) of GDI to be directed toward the power sector. Somewhat more of GDI
isrequired in Latin America (7.1 percent), East Asia (15.0 percent), and the Middle East (8.6 percent), reflecting
both more expansive capacity and stronger growth. With their much stronger economies, the countriesin these
regions are in a better position to raise needed capital for power sector investments.

Table2-9
1991 GROSSDOMESTIC INVESTMENT (GDI) AND ELECTRIC POWER NEEDS
IN DEVELOPING COUNTRIES
(Billion 1991 Dallars)

Region 1991 GDI Average Annual Electric Needs
Electric Power As Percent of GDI
Capital Needs,
1995-2010
Latin America 178 126 7.1
East Asia, China, Pacific 310 46.4 15.0
South Asia 55 15.1 275
Eastern Europe and Central Asia 202 13.7 6.8
Middle East 38 33 8.6
Africa 28 5.7 20.4
Total 811 96.9 11.9

SOURCES: The World Bank, Power Sector Statigticsfor Developing Countries, 1987-1991 (Washington, D.C., December
1994). International Finance Corporation, Trendsin Private Investment in Developing Countries, 1994 (Washington, D.C.,
February 1994). The World Bank, World Development Report 1994 (New Y ork: Oxford University Press, 1994). This
report, Table 2-3.

Although the situation varies by region and country, projected capital needs are a relatively modest share o f
historical GDI. With economic growth, they would represent an even smaller share of GDI, asisdiscussed in
Chapter 5.

Trendsin Capital Flows. Many deveoping countries will have to attract substantial amounts of foreign capital
for dectric power and other investments. Long-term capital flows to developing and transitional countries have
risen steadily since 1989, as Table 2-10 illustrates. While official development assistance has declined o r

*Thisisarough comparison, as average annual needs are not a true reflection of the need in any given year. Moreover,
projections are being compared here to historical 1991 investment figures. To some extent, thisis an "apples and oranges'
comparison. Nonetheless, it does illustrate relative magnitudes. Chapter 5 makes more refined comparisons, once
investment estimates are introduced in Chapter 4.
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remained stagnant during this period, private capitd flows of all types have risen dramatically and reached record
levels. In addition, private capital flows nearly tripled from $63 billion to $173 billion between 1991 and 1994.
Marked increases occurred in private capita raised through bonds, fo reign direct investment, and portfolio equity.
These are discussed in detail in Chapter 4.

Foreign direct investment — which reflects capital spent to acquire companies or substantial portions o f
companies— isan important component of capital flows, asit reflects investor confidence in the economy of a
country. Globa foreign direct investment posted athree-fold increase b etween 1989 and 1994. It peaked at $234
billion in 1989 and fell to $150 billion in 1992.% During the same period, however, foreign direct investment
to developing countries increased from $26 hillion to $47 billion. Mexico, China, Malaysia, Argentina, an d
Thailand were the principal recipients of this investment, accounting for $17 hillion of total foreign direc t
investment to developing countriesin 1991.

Table 2-10
CAPITAL FLOWSTO DEVELOPING COUNTRIES
(Billion Nominal Dollars)

Source 1989 1990 1991 1992 1993 1994
Official Development Assistance

Officia Grants 19.2 28.7 32.6 29.9 30.1 30.5
Bilateral Grants 116 14.0 14.2 7.7 9.3 10.8
Multilateral Loans 118 15.2 15.0 12.7 145 13.2
Subtotal 426 57.9 61.8 50.3 53.9 54.5

Private Capital Flows

Private Debt 55.5

Commercia Banks 0.8 0.1 39 12.8 (2.2)

Bonds 5.3 34 125 12.9 421

Suppliers 11 7.3 (2.2) 0 20

Other 55 4.2 43 15.7 3.8
Foreign Direct Investment 25.7 26.7 36.8 47.1 66.6 77.9
Portfolio Equity 35 3.8 7.6 14.2 46.9 39.5
Subtotal 41.9 455 62.9 102.7 159.2 172.9
Total 84.5 103.4 124.7 153.0 213.1 227.4

SOURCE: The World Bank, World Debt Tables, 1994-95 (Washington, D.C., 1995).

Table 2-11 shows foreign direct investment for selected devel oping countriesin 1991. Although foreign direct
investment has increased, it still represents an average of only 4.5 percent of GDI in developing countries .
Argentina, Venezuela, and Malaysia have been the most successful at financing total investment with foreig n
direct investment — at 15.1, 19.2, and 20.5 percent of GDI, respectively.

*Clive Crook, “Third World Finance," The Economist, September 25, 1993.
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Foreign direct investment in devel oping countries has continued its upward trend, reaching $67 billionin 1993
and aprojected $78 hillion in 1994. Asiaand Latin America attracted most of the investment in 1993. * China
wasthe largest recipient, with foreign direct investment totaling $26 billion. Eastern Europe and Africareceived
the least foreign direct investment, at $5 billion and $2 billion, respectively. Implications of these trendsi n
capital flows for the power sector are discussed in Chapter 3. A more detailed discussion of foreign direc t

investment is provided in Chapter 4.

An overall increase in private capital flows istaking place as developing and transitional countries shift fro m
official development assistance to private capital markets to finance electric power sector expansion. Privat e
sector funding is expected to continueto grow as more projects are successfully completed, experienceis gained,
and the various participants— government, public, and private lenders in developing countries and their foreign

counterparts — grow more comfortable with one another.

SOURCES: Clive Crook, “Third World Finance," The Economidt, September 25, 1993. The World Bank, World Debt Tables
1994-95 (Washington, D.C., 1995).

Developed Countries

Table2-11
1991 FOREIGN DIRECT INVESTMENT (FDI) IN DEVELOPING COUNTRIES

Developing Country FDI FDI
(Billion 1991 as Per cent
Dollars) of GDI

Mexico 4.8 74
China 4.4 3.3
Madaysia 35 20.5
Argentina 24 151
Thailand 2.0 5.6
Brazil 16 20
Indonesia 15 3.6
South Korea 11 1.0
Venezuela 19 19.2
Turkey 0.8 3.9
Total 36.8 4.5

As in developing countries, the electric power sector in developed countries consists of publicly- and privately -
owned utilities and independent power producers. Unlike developing countr ies, however, the sector has traditionally
had amuch wider range of sources of capital to fund needed projects. long-term debt (e.g., loans and bonds) using
bal ance sheet financing, portfolio equity, or project finance. Projections (see Table 2-3) show that $731 billion will
be needed to finance needed power sector expansion in North America, West ern Europe, and the OECD Pacific Rim

between 1995 and 2010. This represents an annual investment of $49 billion.

%The World Bank, Financial Flows and the Developing Countries — A World Bank Quarterly (Washington, D.C.,

November 1994).
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In developed countries, much of the basic electric power infrastructureis already in place, so massive expansion
isnot required. A significant share of investment will be used, instead, to upgrade existing systems.

Table 2-12 compares projected average annual power sector expansion needs to 1992 levels of GDI. Viewed this
way, only 1.3 percent of total investment is needed by the electric power sector. Thus, the availability of financing
islesslikely to be abarrier than in developing countries.

Natural gas supply comes from alimited number of areas. In 1993, the largest producers of dry natural gaswere
Russia (21 quads) and the United States (18 quads) who together accounted for 54 percent of world production. ¥
World natural gas output increased by 13 percent between 1990 and 1993. %

Table2-12
1992 GROSSDOMESTIC INVESTMENT (GDI) AND ELECTRIC POWER NEED
IN DEVELOPED COUNTRIES
(Billion 1993 Dallar s)

Region 1992 GDI Average Annual Electric Need As
Electric Power Percent of GDI
Capital Needs,
1995-2010
North America 1,057 15 15
Western Europe 1,599 22 1.4
OECD Pacific Rim 1,231 11 0.9
Tota 3,887 49 1.3

SOURCES: Organization for Economic Cooperation and Development, OECD Statistics on the Member Countriesin
Figures, 1994 Edition (Paris, France: OECD, June/July 1994). Thisreport, Table 2-3.

World demand for fossil fuels, particularly oil and natural gas, continuesto rise. Annual usage in the East Asia

Pacific Rim region is projected to grow by 10 percent — far exceeding growth in therest of the world, whichis
estimated at between 1 and 2 percent per year.* Existing capacity is sufficient to meet current demand; however,

analysts foresee the need for further investment in oil and gas to build supply up to higher demand levels. Th e
highest rate of increase in globa demand for gas will occur in the East Asia-Pacific Rim region, which hasth e
natural gas resources to meet its future demand, especialy in Maaysia, Indonesiaand China. *© Capital must also
be raised to develop the gasfields and needed infrastructure.

An independent projection of global capital spending in the energy industries sponsored by the World Energ y
Council (WEC) issummarizedin Tabl e 2-13. This projection coversall energy industries, not just electric power.

¥Ibid., Table 4.1.
*bid.

*John Gault, "The Impact of Financid and Related Constraints on Oil Markets," in 1995 EPRI Fuel Supply Seminar, held
in Memphis, TN, October 16-18, 1990 (Palo Alto, Cdlifornia: Electric Power Research Institute, 1990).

““Energy Information Administration, International Energy Annual 1993, DOE/EIA-0219(93), (Washington, D.C.,
May 1995), Table 8.1.
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For electric power, it coversal investments, as does the present study. It is difficult to compare this independent
estimate exactly with those made in this report for several reasons. It covers a 30-year period, beginning earlier
and ending later than the 15-year projectionsin this report; and it isin 1990, not 1993 dollars. Nonetheless, two
genera points of similarity are helpful:

® FElectric power is only one of severa energy industries that must be financed . Indeed, the WEC study
shows electric power worldwide representing only about one-half of total energy investment needs. The
electric power industry will have to compete for funds with these, and with other industries.

e Themagnitude of the dectric power investment is several trillion dollars. Regardless of the exact amount,
that is a significant requirement, especially since so much isin developing and transitional countries.

The WEC estimates for developing and transitional countries appear to be in arange compatible with 30 years of

investment at growth rates comparable to the present study. By contrast, the WEC investments for develope d
(industrialized) countries appear to be substantially higher than the present estimate. The authors of the WE C
study, however, do agree that they would expect most of the investment to take place in developing countries. *
They ascribeleves of investment for developed countriesin their study to the underlying WEC projections of global
energy trendson which it was based.** Aswas shown in the sensitivity analysis (pages 2-11 to 2-13), even small

increases in assumed growth rates compounded over many years produce significantly higher estimates of capital

requirements.

Table2-13
WEC PROJECTION OF CUMULATIVE CAPITAL SPENDING FOR ENERGY, 1990-2020
(Billion 1990 Dallar s)

Region Electric Gas Oil and Coal Biomass Total
Utility Utility Gas

Developing 3,000 660 4,500 240 390 8,790

Developed (Industrialized) 4,500 600 1,200 180 90 6,570

Transitiond (East) 990 330 900 90 30 2,340

Total 8,490 1,590 6,600 510 510 17,700

SOURCE: "Financing Energy Expansion: 1990-2020," Leonard S. Hyman and Desiree C. O'Neill, World Energy Council
Journal, December 1995. Regional categoriesin parenthesis are those used in this article.

j:\project\3388\15\chap2fin.rep 10:36 am September 28, 1996

“Ipersonal communication, Leonard Hyman, Fulcrum International, Ltd., March 4, 1996.

“AWorld Energy Coundil and International Institute for Applied System Analysis, Global Energy Perspectives to 2050 and
Beyond, (London: World Energy Council, August 1995).
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Chapter 3

EVOLVING SOURCES AND METHODS OF FINANCING

The electric power industry in developed and developing countries isbeing restructured as part of the broader
world economic recongtruction that hasfollowed the end of the Cold War. Although the details vary by country,
changesin the el ectric power sector are proceeding in several related directions.

° From government to private ownership
° From monopoly utilities to a competitive industry
° From jurisdictionally-distinct entities to global players.

These changes are stimulating parallel shiftsin the way the electric power industry is financed:

° From official to private sources
° From budget allocation to competition for capital
° From country or regional sourcesto global capital markets.

Asdiscussed in Chapter 2, financing the dectric power industry involves raising capital for avariety of purposes,
not just for power generation projects. It brings together various types of organizations, each raising capital for
different purposes, and it often employs a mixture of funding sources and financing methods.

The structural changes in the industry are far from final, and accordingly, the process of raising capital for the
power sector isalso in astate of flux. This may be expected to continue for some time. Chapter 3 describe s
current financing practices, identifies key trends, and highlights the financing options available to differen t
industry segments. Numerous financial terms are used in this Chapter. Many are defined in the Glossary.

FINANCING THE EVOLVING GLOBAL ELECTRIC POWER INDUSTRY

In developed and developing countries, three basic types of organizations raise capital for the electric powe r
industry: domestic private or quasi-private utility companies, parastatel agencies, and private power projec t
developers. Ownership of private utilities has traditionally been domestic in many countries, but the advent of
privatization is changing that. In developing countries, as in developed countries, private and quasi-privat e
companies now must raise debt and equity capita inthe global capital markets for their project needs. Parastatel
(i.e., quasi-governmental) agenciesrely on governmental authority to raise funds through taxes, bond issues, or
financing from multilateral and bilateral loans and grants. As government-owned power systemsin developing
countries become privatized, they are increasingly changing their financing methods to more closaly resemble
those used in developed countries. At the same time, electric power industries in developed countries are also
changing, along with the methods they use for finance.

Electric power development is highly capital intensive — and all of the entities requiring capital compete for it.
Comptition takes place both within the electric power industry and, importantly, with other infrastructure and
industrial projects — including irrigation, agriculture, transportation, telecommunication, water supply, an d
housing. Generally, the terms and conditions on loans or equity investments — including interest rates, term of
investment, amortization schedule, security, and liquidity — ration the available capital. As political and
economic Stuations evolve around the world, some countries will be able to secure more favorable terms for their
power sector improvements. Others may not be able to obtain adequate financing to meet their power demand.
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Evolving Sources and Methods of Financing

Privatization

Privatization of the power sector is taking place in many countries around the world, and it is the key tren d
affecting the course of industry financing. Although the terms differ, privatization involves transferrin g
responsibility for various eectric power functionsto private organizati ons or to quasi-governmental organizations
that act like private organizations — or some combination. Different functions may be privatized, ranging from

limited private power production to the entire industry. Governments are electing to privatize the power sector

for several reasons: as part of overall market reforms, to relieve themselves of the burden of providing electric

power, to increase economic efficiency, and to allow the industry to raise capital from new sources. Table 3-1

comparesthe characterigtics of recent privatizationsin Argentina, Chile, Spain, and the United Kingdom. Many

others are now in process, such asin the state of Victoria, Australia.

Privatization creates opportunities for investors to participate in the industry. Depending on the nature of the
privatization, investors may be able to make direct foreign investments, portfolio equity investments, or private
loans, which may be offered to publicly -owned utilities as well. Opening up the industry to competition through
deregulation may also accompany privatization.

Oneresult of privatization has been afive-fold increase in international independent power projects since early
1992.' Taken together, privatization, deregulation, and independent power production add up to mor e
competition — both for funding and end users. Privatized utilities and independent power producers no longer
need to rely on government budgeting, funding assistance, or subsidies. Instead, they can seek financing from
domestic or foreign direct investment, private commercial loans, and equity investors. Privatization also leads
to debt-equity swaps in which former sovereign debt is exchanged for foreign direct investment.

The United Kingdom, which privatized its electric power industry in 1991, provides a good example of ho w
capital for new power development isnow raised in open capital markets. In this case, power is generated by one
set of private companies, distributed by another group of companies, and transmitted by a collective o f
distribution companies. Each has its own capita needs but meets them without state assistance. Because the
industry is privatized, it has attracted more investors, spurring utility growth.

The ahility to raise capital from private sources for electric power in developing countries expands durin g
privatization of the power sector because privatization often improves the economic viahility of the utilitiesand
power plants. Private utilities are less likely to subsidize rates or allow power theft and other operatin g
inefficiencies. Investors expect that higher operating efficiencieswi |l make private developments lessrisky. Host
governments believe this aswell, and it is one motivating factor behind privatization.

Jean-Louis Poirer, 1995 Global Independent Power Forecast, The Tenth Annual Cogeneration and Independent
Power Market Conference, April 2-4, 1995.

3-3-2



Financing Worldwide Electric Power: Can Capital Markets Do the Job?

Table3-1
RECENTLY-PRIVATIZED ELECTRIC POWER INDUSTRIES

Characteristic | Argentina Chile Spain United Kingdom

Y ear 1992 1987 1988 1991

Objectives Attract foreign Broaden ownership, | Broaden shareholder Broaden
investment, reduce reduce country debt | base of ENDESA ownership, increase
country debt flexibility

Industry Integrated state- State-owned utilities | Integrated utilities, Integrated state-

Structure Before | owned entities with two magjor state-owned holding owned Centra

Privatization inter- connected company owning Electricity

distribution grids 96% of ENDESA Generating Board

Privatization Sold 60% of Formed ENERSIS; Sold through Sold public shares

Method generation, ENERSIS acquired international public of National Grid
transmission, and state-owned utilities; | offering transmission; four
distribution to foreign | ENERSIS sold to power generation
investors; 10% to private market in companies and 12
employees; 30% to equity offering distribution
public companies

Industry Independent Independent Vertically integrated. | Three generating

Structure After generation, generation, ENDESA, aprivate companies and 12

Privatization transmission, and transmission, and holding company, distribution
distribution distribution owns 34% of the companies which
companies. companies. generating company jointly own the
Significant assets ENERSIS continues | and distribution National Grid
owned by private to privatize more companies.
internationd entities. | facilities.

Other Impacts Better-maintained Chile'srates are Regulatory system Employment
power generation among thelowestin | guarantees return on reduced 21,000;
system world assets rates decreased

Whesling Yes Yes No Yes

Transmission Open access Open access Open access Open access

Access

Type of Generation Generation Allowed inflation- Generation

Regulation unregulated; unregulated; adjusted return on unregul ated;
distribution at set rate | inflation-adjusted inflation-adjusted rate | transmission and
per KWh return and rate base | base distribution price

caps

SOURCE: CharlesA. Trabandt, Merrill Lynch & Co., presentation to International Energy Agency Conference on "Strategic
Value of Fossil Fuels' (Houston, TX, May 9, 1995).

Projects offering unregulated returns given manageable risk, which are available in some developing countries,
are often more attractive to investors than further investment in developed-country power sectors, which have
low growth rates. This factor can influence utility investmentsin developed countries. The Southern Company
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(aU.S. dectric utility), for example, has been making equity investmentsin Latin America and the Caribbean
since 1993. Such investment could only be possible in a privatized power sector. In fact, one estimate indicates
that over the next five years, private power producers are project ed to supply 59 percent of the world's new power
needs and paragtatal's are expected to provide 41 percent.> Overal, privatization is a significant trend in financing
the global power industry. With this transfer of responsibility, some entities will need to take financial
responsibility for serving customers. The creditworthiness of the industry flows from the economic viahility of
this entity.

Competition

Traditiondly, e ectric utilities have been seen as natural monopolies that are either operated or highly regulated
by the government. Starting in the United Statesin the late 1970s, new perspectives on competition in the electric
power sector emerged. Today, a competitive industry structure is spreading worldwide. While the competitors
differ from country to country, competition in generation, and sometimes other functions, now is often seen as
aprerequisite to economic efficiency in the industry.

Moves toward democracy in many developing countries are further stimulating competition, while improve d
political stability is encouraging capital investment. In addition, democratic changesin government are often
accompanied by new financia regulati ons, allowing easier accessto capital markets. Today, many countries are
moving toward freer markets. With fewer restrictions, including those on currency conversion, mor e
entrepreneurial markets have meant new possibilities for private investment in infrastructure projects.

| nter nationalization

Until only the last several years, the electric power industry was perhaps the most insular major industry in the
world. Power systems operated in isol ation and were subject only to the jurisdiction of their home governments.
In the United States, for example, the industry was (and largely i Il is) regulated differently in each state. Capital
for power projects essentially was raised in the home country (and to some extent for developing countrie s
through multilateral organizations). Legal restrictions prevented foreign ownership, and utilities in differen t
countries had only limited exchanges of power with each other.

With privatization, that insularity is diminishing rapidly. Many power producers now operate internationaly,
and as power grids change, electric power is beginning to be traded around the world. Whether in Kansas,
Szechuan Province, or Botswana, many of the suppliers are the same.

Capital markets have also become highly international. Many investment firms operate internationally, an d
because the need for power is so basic, investors throughout the world consider power development a goo d
prospect. This makes power improvements more financidly solid than oth er non-infrastructure investments while
offering areasonable rate of return.

2| nternational Private Power Quarterly, First Quarter 1995.
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SOURCES OF CAPITAL

Capital for power generation can come from many sources, both public and private. The sources used depend
on specific needs and underlying business conditions, which vary by whether the investment isin a developed or
developing country. As noted in Chapter 2, about 68 percent of the projected need for electric power financing
isin developing or trangtiond countries. These countries, however, ofte n have the least capability to raise private
capital.

Foreign capital for financing electric power in developing countries comes from two general sources: officia
(government and multil ateral) sources and international private investment. Domestic financing — both public
and private— may aso be part of power industry development. For any project, capital is usually blended from
the following sources:

Official Sources International Private | nvestment Domestic | nvestment
Multilateral Banks Foreign Direct Investment* Sovereign Finance
Bilateral Agencies Private Loans* Domestic Capital
Official Grants Portfolio Investment Sdlf-Finance

Consumer Contributions

*May include supplier credits

Table 3-2 provides an estimate of the sources of capital used for electric power in developing countries over the
last 10 years. It also provides a perspective on the relative importance of each source. Two trends stand out.
First, overal capitd availablefor financing the power sector hasv irtually tripled over the last four years. Second,
the share coming from private capital market sources hasincreased dramatically.

Certain developing and transitional countries have adequate credit ratings and sufficiently developed
infrastructures and utility policiesto allow them to finance some of their power plants without external capital.
This is primarily the case in middle-income countries in parts of East Asia and Latin America. These
characteristics make these countries prime targets for private foreign investment.

Official Sources

A major source of credit in hard currency for developing and transitional countries has been loans from
multilateral banks and loans, loan guarantees, and grants from developed-country governments. These ar e
generdly referred to as"official credit.” Official credit is preferred by developing countries because: (1) interest
rates and payment terms are usually more attractive, and (2) it is frequently required before other lenders wil |
become significantly involved. By 1994, official development assistance for the power sector had risent o
approximately $7 billion.

Multilateral Banks. Thesebanksare international organizations formed by governments to fund development.
They are often a lender of last resort, providing aid only if bilateral and private capital are unavailable .
Multilateral financial indtitutions also fulfill avital catalytic role, far exceeding the value of their direct financing
or co-financing support. Once a power sector development is supported by amultilateral bank, it becomes far
easier to obtain private funding, even for the uncovered portion of the financing. Thisistrue because the 1990
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Brady Plan gives priority of repaymentsin the event of adefault to financing issued by the International Monetary
Fund or the World Bank, making it far more likely that a power development involving a multilateral bank will
berepaid on atimely basis. Involvement by multilateral banksd so decreases the likelihood of a host government
adopting utility policies or making changesto legal protection that would be detrimental to the interests of foreign
investors.

Table 3-2ESTIMATE OF POWER SECTOR FINANCING FOR DEVELOPING COUNTRIES
(Nominal Billion Dollars)

Finance
Source

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

Official
Multilateral
Loans

Bilateral
Loans

Official
Grants

Private
Foreign
Direct
Investment

Private
Loans

Portfolio
Equity
Investment

Subtotal
Foreign

3.3

0.9

12

0.5

0.5

0.0

6.3

4.2

12

1.6

0.4

0.4

0.0

7.8

3.6

12

1.8

0.6

0.4

0.0

7.7

2.8

14

19

0.9

0.5

0.0

7.5

4.5

0.3

0.4

11

0.5

0.1

7.0

3.7

0.2

0.4

11

0.6

0.2

6.2

15

0.3

0.6

15

0.8

0.3

5.0

29

0.3

11

1.7

15

0.5

8.1

3.7

0.1

0.3

8.0

55

5.7

233

6.0

0.3

0.7

9.4

6.7

4.8

27.9

Domestic
Investment

10.3

12.8

125

121

11.3

101

8.2

13.2

15.0

20.0

Total

16.7

20.6

20.1

19.6

18.2

16.3

13.2

21.2

38.3

47.9

SOURCES: Resource Dynamics Corporation estimates based on: () The World Bank, World Debt Tables 1994-95
(Washington, D.C. 1995); (b) Nicholas H. Ludlow and Benjamin C. Pappas, Trends in Development Bank L ending
1995 (Washington, D.C., Development Bank Associates, Inc., 1995); (c) The World Bank, World Development Report
1994 (Washington, D.C., 1994); and (d) The World Bank, Energy Series Paper # 21, "Capital Expenditures for Electric
Power in Developing Countries in the 1990s" (Washington, D.C., February 1990).

In the global power sector, total multilateral development bank financing essentially kept pace with inflation ,
risng from $3.5 billion in 1981 to $6.0 billion i n 1994. It has not kept pace with the growth in demand from the
power sector, however. Multilateral banks have recently changed their focus from almost exclusively providing
sovereign full recourse finance to providing loans and equity to private parties. This shift leverages the banks
efforts by helping to increase the total amount of private capital available.
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The World Bank Group includes the International Bank for Reconstruction and Development (IBRD) ,
commonly referred to asthe "World Bank," the International Development Association (IDA), the International

Finance Corporation (IFC), and the Multilateral Investment Guarantee Agency. The World Bank and ID A
provide debt financing to governments of developing and transitional countries or to agencies with government

guarantees. In 1993, the World Bank and IDA's combined commitments totaled $23.7 hillion; of this, $2. 6
billion was allocated to the power sector.® During fiscal year 1995, the World Bank only loaned about $1. 7
billion in the power sector, o growth in demand is not bei ng met.* The IFC targets its assistance to private sector
entities and also provides equity capital. The IFC aswell asthe World Bank attempt to bring in other funding

to leverage their assistance.

TheWorld Bank's Expanded Co-financing Operation program provides partial guarantees to help improve the

access of digible World Bank borrowerst o private sector funds. The maximum guarantee available through the
program is 50 percent of total development cost for public sector projects and 100 percent for private secto r
projects. While other parts of the World Bank have more funding than the IFC, the mandate of the World Bank

— to loan to government entities — is structurally incompatible with the current shift to private financing. In

response, the World Bank has recently established a Private Sector Group. In addition, the World Bank ha s
signaled that it favors privatization and will not make long-term loans to some countries until the countries either

privatize their state-owned utilities or allow private power developers.

The European Bank for Reconstruction and Development (EBRD) is owned by its 53 member nations, the
European Economic Community, and the European Investment Bank. The EBRD offers a variety of different
types of power industry finance, including loans, equity funding, guarantees, and underwriting through bilateral
trust funds, merchant banking, and development banking. The EBRD actively promotes co-financing by seeking
to attract public and private capital to Central and Eastern Europe and the Newly Independent States (NIS) of
the former Soviet Union.

The Asian Development Bank (ADB) iscomprised of 52 member nations, 36 of which are from the East Asia
Pecific Rim region, and 16 that are non-regional countriesin North America and Western Europe. When giving
assistance, the ADB gives priority to the poorest nations in the region and finances power devel opments through
ordinary capital resources and concessional loans.

The Inter-American Development Bank (IDB) was created in 1959 to facilitate development in Latin America
The IDB is owned by its 45 member nations, which include regional and non-regional countries. Its stated
priority isto assist low-income nations in the region.

The African Development Bank (AfDB) was established in 1963 by 23 African nations. By 1995, AfD B
membership included 51 independent African states and 24 non-African states. The AfDB's goal isto promote
the economic and socia development of African member nations through financing of investment projects and
programs aswell asto mohilize resources through co-financing with bilate ral and multilateral development banks.

Bilateral Agencies. Bilatera capital funding often involves government-to-government support for
infrastructure projects. W hile the loans and grants may be from one government to another, in practice they are
then lent on to specific power developments. Other bilateral funding may be direct loans to private companies
from official export credit agencies.

*The World Bank, World Bank Annual Report 1994 (Washington, D.C., 1994), p. 149.

“The World Bank, World Bank Annual Report 1995 (Washington, D.C., September 1995).
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Several U.S. government agencies play roles in power industry financing in other countries. the Trade an d
Devdopment Agency (TDA), Agency for Internationa Development (USAI D), Export-Import Bank (Eximbank),
and Oversaas Private Investment Corporation (OPIC). The governments of other major exporting countries have
similar financing programs.

The TDA hdpsU.S. exporters become involved in the early stages of major capital projects overseas, awarding
fundsto host nations for feasibility studies performed by U.S. companies. USAID's Energy Project Development
Fund is comprised of private and public sector windows and makes fu nds available to private developers and host
governments. USAID also offersfeasihil ity study support to U.S. developers. The Eximbank is an independent
agency of the U.S. government whose objectiveisto aid in financing U.S. exports by assuming risks the private
sector isunwilling or unable to accent. 1t supplements and encourages but does not compete with private sources
of capital. The Eximbank also offers guarantees for short-term working capital loans, a comprehensive export
credit insurance program, and medium- and long-term loan programs. OPIC assists U.S. companies seeking to
make direct investments in foreign countries through loans and loan guarantee programs.

There are other regiona development agencies in other regions that support the power sector in developin g
countries, such as the OPEC fund, the Arab Fund, the ISamic Development Bank, and the Saudi Fund.

Export Credits. Virtualy al exporting countries have export credit agencies. Export credits should usually be
viewed as supplementsto larger financing packages, filling gapsin financing or assuming risks best covered by
government agencies. These agencies provide a special form of direct bilateral loan made with asmall initiation
fee for aspecific power industry development. Theloan usualy bearsno interest, is amortized over along period,
and may allow a grace period before repayment, which may be in alump sum. These favorable terms lowe r
overal debt service for a development. Export credit agency financing istied to the sale of goods and services
from the lending country. In the United States, the mgjor export credit ag encies are the Eximbank and OPIC, both
of which provide risk insurance for overseas investment projects.

Official Grants. Both multilateral and bilateral agencies provide grantsin addition to their loan programs. Since
grants are typically for smaller amounts than loans they are not alarge source of power sector finance. The'y
accounted for less than $1 billion in 1994.

Grants arelegally-binding commitments which obligate a specific value of funds and require no repayment. In

the power sector, they are usually used as seed capital to perform feasibility studies or strengthen capacity t o
execute power developments. They may be offered in bilateral deals between the governments of the equipment

supplier and the host country. Alternatively, they may be offered by multilateral banks and agencies as part of

afinancing package.

| nternational Private | nvestment

Three main sources of private international capital are available for dectric power development: foreign direct
investment, privete lending, and portfolio investments. The use of al three financing sources has grown rapidly
inthe last decade. As countries develop their economies and institutions, they may be able to obtain financing
from private sources, leaving multilateral development banksto fund the lower-income developing countries.

Foreign Direct Investment. Foreign direct investment may be used for specific projects, such as power plants,
or for entire power systems. It can take the form of equity capital, reinvestment of earnings, or other long- or
short-term capital commitments.
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Foreign direct investment usually involves some degree of control in operations and management interest in the
power development by the investor (usually 10 per cent or more of the voting stock). It may be the financial base
for the total capital package, as an equity stake is normally required to secure other financing. Foreign direc t
investments can be short- or long-term and may involve some reinvestment of profits. This form of privat e
investment is currently the most widely used source of foreign capital in developing and transitional countries.
Some countries have permitted Independent Power Producer (IPP) projects, which offer new opportunities for
foreign direct investment in the electric power industry. Malaysia, for example, introduced itsfirst |PP licenses
in 1993 and had approved atotal of five by 1994.

When privatization includes the sale of existing utilities or power plants to the private sector, financing an d
currency convertibility needs are usualy greeter than they would b e for power plant construction or rehabilitation.
Investment funds are typically obtained by the investor from retained earnings or from issuance of stock an d
bonds in the acquiring company's home markets. Much of this capital may be direct investment by foreig n
companies. In this situation, access to capital derives from: 1) the credit-worthiness of the foreign compan y
purchasing the newly privatized assets, 2) a reduction of political risk through regulatory reform, and 3) a
reduction of financial risk due to gains in operating efficiency, which are the expected result of transferrin g
operating control from the government to the acquiring company.

Increasing foreign direct investment is an important long-term strategy for many of the stronger developin g
countries. Many countries in recent years have begun to ease financial market restrictions, including currency
controls, thereby allowing increased foreign direct investment.

Private Lending. Private financial ingtitutions such as commercia banks lend money to many borrowersi n
developing countries. The length of the loan varies according to the risk associated with the project, with high-
risk projects usually having shorter terms than low-risk projects. The cost of capital isreflected in the interest
charged to the borrower. In addition, arisk premium is added to the interest rate, particularly in developin g
countries. Repayment may take placein set intervals or in alump sum at the maturity of the loan.

Commercia banksin the United States are decentralized yet regulated by var ious federal and state agencies. They
may be single entities or operate as networks of branches. They often begin operations by obtaining capital from
bank stock and other investments and continue by attracting time and demand deposits from individuals an d
corporations. In turn, they loan about half of this capital to individuals and the other half to commercial
customers, industrial customers, and state and local governments. In contrast, most non-U.S. commercial banks
are more centralized and regulated by national laws. Many countries have only afew commercial national banks
which, therefore, operate with less competition.

Inthe last 30 years, commercial multinationa banks have developed rapidly using subsidiaries, branches, afiliate
banks, and representative offices. Each office operatesund er the laws and regulations of the host country. These
banks extend large lines of credit to correspondent foreign banks, which then make loans to specific projects .
Loansfinancing international trade on a short-term basis are also a common service.

A major impetus for the expansion of multinational banking has been the need to follow domestic corporat e
customers overseas and provide internationa servicesto strength en the customer relationship. The 1973 oil price
shocks also made it necessary to clear major ail-trade money imbalances b etween countries and resulted in asurge
of new multinational banks.

During the late 1970s, a huge increase in capital needs for infrastructure developments took place in som e
developing countries. Commercial multinational banks satisfied part of this demand by making foreign loans,
but for regulatory reasons they seldom made equity investments in foreign nonfinancial entities. Even so, the
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level of loans from devel oped-country commercial banks to devel oping countries reached into the hundreds of
billions of dollars during this period.

A vaiety of negative economic circumstancesin developing countries— including high inflation, labor unrest,
production difficulties, poor political management, and a drop in foreign exchange revenues — later led t o
significant default rates on some of these loans. This was particularly a problem in Mexico and Brazil. Th e
default crissbegan in 1982 and | asted a decade, in which time commercial banks lost about $26 billion in Latin
Ameicadone. Voluntary medium- and long-term general purpose financing from commercial banksto highly
indebted countries dl but ended. Asaresult, developing countries had significant problems financing new power
plants through conventional borrowing.

During the late 1980s, many national economies addressed these issues. They made substantial progressi n
lowering inflation, reducing debt loads, increasing industrial production, and increasing exports. Since 1992 ,
commercid banks have been investing in infrastructure and industrial projects in developing countries again —
especialy in Latin America. Private sector loans during 1994 rose to over $6 billion for the power sector.

Portfolio Investment. Globally, some $20 trillion is under professional investment management today. This
pool of fundsis growing rapidly and is expected to reach $53 trillion by the year 2000. ° The power sector in
developing countries is beginning to tap into this wealth of capital to meet future demand. Portfolio deb t
offerings in the United States totaled over $6 billion in publicly-registered and 144A bonds over the last three
years.® Thisis part of agrowing trend, with investors accepting more risk, especialy in international projects.

Portfolio investments generdly involve investment banks puiting togethe r debt or equity security issues to finance
a project or company. The ahility of investment banks to do this depends ultimately on the confidence o f
investorsin both the entity raising capital and the country involved. Capital generally flowsto investments with
risk and return characteristics attractive to potential investors. Host governments, especially in higher-income
developing countries, often have the ability to set policies to alleviate risks and thus attract more capital. Lower-
income developing countries also enhance their ability to receive financing from multinational banks by making
these changes.

Thebasic role of investment banks is to put together suppliers and buyers of capital. Investment banks manage
the issuance of securities, provide corporate financia advisory and mergers-and-acquisitions services, and engage
in brokerage and market-making in debt and equity issues. Working with its client, the investment banking firm
prepares the security offering. Each issue is a speciadized, customized, and complex process, often involvin g
multiple currencies. Theinvestment bank then goesinto one or more financial marketsto sall the security. This
may be done either through a public offering or as a private placement. Until 1992, insurance companies were
the primary investors in power sector developments. Today, buyers providing capital may be individuals ,
corporations, pension funds, governments, commercial banks, or other institutions.

Theinvestment banking industry is becoming a tightly-knit international network with buyers and sdllers from
al over theglobe. Increased use of information technologies assists in this process by enabling diverse players
to access nearly every potential financial market. This has resulted in more competition for capital, irrespective
of use.

®Jacob J. Worenklein, "Financing Global Infrastructure Through International Capital Markets— A Status Report
After the Mexican Peso Devaluation," McGraw Hill Cogeneration and Independent Power Conference (New Orleans,
April 4, 1995).

®Charles A. Trabandt, presentation to International Energy Agency Conference on "Strategic Value of Fossil Fuels'
(Houston, TX, May 9, 1995).
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Key firms and major sources of capital for the power industry come from the United States, Great Britain, Japan,
Germany, France, Switzerland, and Canada. Investment banks increasingly compete for businessin each other's
home countries aswell asin developing economies. Varying national and firm cultural backgrounds, however,
lead to different prioritiesin placing, originating, and trading practices. In turn, this gives each firm a somewhat
different niche when matching the needs of capital borrowers and suppliers.

Power sector portfolio financing has shifted since 1993 from areliance on insurance companies to participation
by a broader spectrum of investors, including mutual funds, professional money managers, pension funds,
international banks, and offshore retail investors. In part, this has resulted in the creation of funds specifically
targeting the power sector. International and domestic investors have responded positively to reforms enacted
by developing countries, and private developers have become active in Asia, Latin America, and the Caribbean.
Several funds have been created in recent years for this specific purpose, 11 of which are shown in Table 3-3.
Many emerging market funds also partialy invest in the power sector.

If the increases in private capital flowsto developing countries between 1989 and 1994 and the flourishing of
equity funds are Signs of more to come, then developing cou ntries may be able to attract considerable investment.
However, questions have arisen in the wake of the Mexican peso crisis of early 1995. The collapse of the peso
created significant ripple effects throughout Latin America. In Ecuador, for example, interest ratesrose to 10
percent per day during February 1995.

The Ingtitute of International Finance — which represents 100 of the world's largest commercial banks —
predictsthat private capital flowsto 30 major recipients will decline from $160 billion in 1994 to $80 billion in
1995.” Nonetheless, the long-term trend is toward increased use of portfolio investments.

Table3-3
SELECTED INVESTMENT FUNDSFOR POWER SECTOR DEVELOPMENTS, 1995

Scudder Latin America Trust for Independent Power — $100 million
Latin American Energy and Electricity Fund — $40 million
Global Power Investments— $500 million

Asian Infrastructure Fund— $500 million

AlG-Asian Infrastructure Fund—$1.9 billion

ABB Funding Partners LP— Amount unknown

The Guandong Development Fund— Amount unknown
AES China Generating Co. Ltd.— Amount unknown
Sithe/China Holdings Ltd.— Amount unknown
Consolidated Electric Power Asia— Amount unknown

1.  Energy Investors Fund—$275 million

RBOoOoNoORAWONE

SOURCE: Dr. Ashfag Ishag, "Trends and Prospects for Private Power Financing," Private Power Executive, January-
February 1995.

™Flow of Private Funds to Third World Seen Plunging Following Mexico Crisis," The Journal of Commerce, April
21, 1995.
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Portfolio investment fund growth also depends, t 0 some extent, on increased use of bond ratings and the creation
of investment grade structuring guidelines for power industry improvements in developing countries. Unti |
recently, bond credit ratings for most countries were not prepared by outside credit agencies and insuranc e
company investors made their own assessments. Today, bond ratings are available from third parties, and a s
rating tools have improved, more investors have entered the market. Credit ratings for devel oping countries ,
however, are volatile. Mexico, for example, wasrat ed credit-worthy in November 1994, and by May 1995 many
Mexican banks were in potential default. This uncertainty decreases the availahility of funds for developin g
countries.

Portfolio Equity Investment. Thiscategory of portfolio investment is often viewed separately, asit has grown

more rapidly than debt portfolio investment in developing and transiti onal countries. Portfolio equity investments
place capitd in company shares, depository receipts, and investment fund units, with large ingtitutional investors
such as pension funds often providing the capital. These investors do not intend to participate in the operation

or management of thefirm. Portfolio equity investments are made in already-issued stock or stock being issued

in an equity market — and such investments can cross borders. However, these investments require access to

an equity market, and such markets do not exist in many developing countries. Also, the impact of thes e
investments on available capital is indirect, since capital flows to shareholders through purchases of existin g
shares. Even 0, portfolio investment has play ed an increasingly important role in developing countriesin recent

years by adding to total available capital and making markets more liquid.

Supplier and Vendor Credits. In some cases, equipment suppliers may provide capital when participation in
the development helps make an equipment sale. Generally, vendors either make a loan or take a short- t o
medium-term equity stake in the development. They have little incentive to finance the industry long-term.

Domestic | nvestment

Essentid to most power industry development is alarge investment by either the host government or the power
company itsdlf. On average, about 61 percent of total eect ric power investment in devel oping countries has been
funded by domestic sources.® Domestic capital markets are asubstantial source of investment capital for well-run
electric utilities. Developing these marketsisacritical priority in many countries.

Sovereign Finance. Sovereign financeis capital supplied by the host gov ernment of the country where the power
development islocated. Thisisnormally the case for projects owned and operated by parastatals, whether they

are generation, transmission, or distribution. The host government may raise capital by borrowing or obtaining

it from taxes. In many of these cases, because el ectric rates are subsidized by the government, power company

revenues are not adequate to cover annual charges associated with capital investments. In other cases, it may
borrow or receive grants from multilateral or bilateral organizations. A special role of sovereign finance occurs
when a government guarantees commercia loans. This puts the risk of success on the government yet assures

adequate industry finance.

Domestic Capital Markets. Private power companies are generally responsible for raising sufficient capital
from private sources. This capital can be raised domestically, if such amarket exists, in the form of loans from

domestic banks, bonds, or other equity investments. (This is examined in more detail in Chapter 4) Many
developing countries do not yet have full-functioning domestic capita mar kets. While creating these markets may
be a high development priority benefiting the economy as awhole, it is also a complex undertaking that often
requires considerable ingtitutional and legal reform.

8The World Bank, Energy Series Paper #21, "Capital Expenditures for Electric Power in Developing Countriesin the
1990s," (Washington, D.C., February 1990), p. 60.
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Domestic capital market development offers several advantages. It provides alarge source of capital for th e
future aswell asan incentive to develop and utilize power projects efficiently. Domestic investors tend to keep
their returns in the country, unlike foreign investors, who usually want to repatriate their profits. Domesti ¢
investors have a greater understanding of local conditions and a stake in the economy. Use of domestic capital
aso reducestherisk of currency devauation. Since projects funded in international capital markets often require
payment of finance charges in hard currency, having revenues and obligationsin local currency reducesthe risk
of devduation. In addition, domestic capital is agood source of funding for labor, construction, materials, and
supplies, which generally require local currency.

Many developing countries have limited or nonex istent equity markets, as their legal and economic systems have
not evolved sufficiently. This makes the process of raising capital difficult, due to limited liquidity and the low
quality of issuesin the market. Equity markets have only recently been established through the formation of stock
marketsin some developing countries. These markets tend to grow rapidly, though, and the formal structure of
stock exchanges facilitates the process of raising capital. In developing countries with equity markets, th e
markets are often rudimentary, with asmall number of equity issues. They also place restrictions on foreig n
ownership of stock and limits on repatriation of profits, which act as disincentives for foreign investors.

Domedtic portfolio equity investment is amix of equity issues that may be from different markets or countries.
The main prerequisite is an organized market for domestic portfolio investors. Some developing countries —
such as Argentina, Chile, Malaysia, and Singapore — have large private and public pension funds.

Sdf-Finance. Sdf-finance isreinvestment of internal funds earned through operations. For example, aprivate
utility seeking to finance and build apowerplant would pay for part of it through retained earnings. By contrast,
parastatel utilities are not required to pay out any dividends to investors, and may have these earnings fro m
operationsto invest. Self-finance is usually an important part of the complete financing package for an electric
power project. The World Bank generally seeks self-finance in the range of 25 to 35 percent of the capital cost
for the projectsthat it supports. Thisrange, however, isnot an absolute requirement, and individual projects may
deviate from thisrange in either direction, depending on the situation. °

The Latin American experience shows the share of sdf-f inancing has varied for the electric utility industry. Self-
financing averaged 13 percent from 1971 to 1974. Y&, it had declined to a negative 93 percent from 1985 to
1989. The negative 1985-1989 experience resulted from deteriorating financial results due to increasing costs,

inadequate pricing, and large debt burdens. Inter nal funds generated by the operation were not adequate to cover
debt service. These numbers reflect the debt crisisin the region of the time. *° It also reflects a common and
continuing problem of many developing countries: tarif fs on electricity are so low so that they do not cover costs.
In such cases, no funds are available for sdlf-finance, and the government must subsidize the electric powe r
industry. Asan example, the electric power industry in India has realized an average rate of return of negative

3 percent over the past decade.™*

Consumer Contributions. Consumer contributions to electric power projects are a significant source o f
financing for the eectric power industry, particularly for transmission and distribution systems. Consume r

®Personal communication, Jose Maria Bakovic, The World Bank, January 31, 1996.

O nfrastructure & Energy Division and Latin America Energy Organization (OLADE), The Evolution, Situation, and
Prospects of the Electric Power Sector in the L atin American and Caribbean Countries. (Washington, D.C.: The World
Bank, August 1991).

Personal communication, Jennifer Wishart, International Finance Corporation, January 31, 1996.
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contributions are funds paid to the electric utility by consumers, third parties, or by earmarked sector taxes .
These charges typically pay for the added costs of extending the power system into new areas.

Consumer contributions are common, but vary greetly by country. InBrazil, for example, consumer contributions
are required by law and consumers receive no benefit in return other than the electricity. In other countries, by
contrast, (Argentina, Chile, Peru, and Bolivia, for example) consumer contributions are required only for grid
extensions. The contributors receive stock in the power company in return for their contributions. ** The ability
of consumers to make the contributions varies. Some high-and middle-income developing countries hav e
prosperous consumer bases that can contribute to the financing of eectric power expansions. On the other hand,
many consumers, especially those in lower income countries, may not have the ahility to contribute.

FINANCING METHODS

Four basic methods can be used to finance electric power devel opment, often in combination:

Government financing
Equity investment
Full recourse debt
Project finance.

Table 3-4 shows the various sources of capital by financing method. The choice of methods depends on whether
the capitd isto be raised by agovernment agency or a private entity. The combination of financing sources and
methods also depends on economics and risk factors, including political and economic stability.

Table 3-4
METHODSUSED TO FINANCE ELECTRIC POWER
Financing M ethods
Sour ces of Capital Host Equity Full Recourse Debt Project Finance
Government Investment
Multilateral Banks V4 V4 V4 V4
Bilateral /Export Credits V4 V4 V4 V4
Official Grants /
Foreign Direct Investment /
Private Loans V4 V4
Portfolio Investment V4 V4 V4 V4

Personal communication, Jose Maria Bakovic, The World Bank, January 31, 1996 .
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Sovereign Finance V4

Domestic Capital V4 V4 V4 V4
Self-Finance V4 V4

Consumer Contributions V4 V4

Supplier/Vendor Credits V4 V4

Gover nment Financing

The government within ahost country often owns and financesit s power systems and provides sovereign finance.
In such acase, the credit-worthiness of the government determinesiits ability to raise capital. Host government
participation is often critical to a financing package, even when the project is being developed by the privat e
sector. Developers and financial institutions look to the government as the ultimate guarantor of a project.

When the host government develops, owns, and operatesthe Ui lity, it allocates capital through a political process
and raises capital through domestic taxes, bond issues, and sometimes foreign investment. Most governments
may be €eligible for grants, export credits, and multilateral and bilateral loans. Because capital is ratione d
politically rather than by economic criteria, considerable inefficiency can arise. This is not aways the case
however, since governments differ in their degree of political control over the utility.

Private Financing

Private investors must be abl e to provide some mixture of equity and debt. Equity investment indicates that the
investor iswilling to accept ultimate financial responsibility. Debt financing can be obtained using one of two
basic techniques: full recourse debt or project finance.

Equity Invessment. Equity investment is an important part of most private sector involvement. These
investments are made by local investors, foreign direct investors, and portfolio equity investors and managers,
including equity funds. (Table 3-1 shows how the power sectors of four countries were privatized throug h
various public offerings.) Such investments may or may not be liquid and publicly tradeable, since some equity
investments must be made for the long term. In the event of a default, equity investors sometimes have a higher
call on project assets than official development assistance. Investors also may expect to have an activ e
management role in exchange for their financial involvement.

Passive investment in the power sector of developing countries isincreasingly taking place through equity funds
and public offerings of stock. For example, one Chinese utility raisescapital from U.S. capital markets by issuing
securities on the New York Stock Exchange. Equity funds operate by collecting money from individuas,
corporations, pensions, and other inditutionsfor use in specific program categories. They often purchase bonds,
together with some stocks, when investing in the power sector. Table 3-3 lists relevant equity funds.
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Full Recourse Debt. Full-recourse debt financing is generally an expeditious and flexible method of raisin g
capital for financially-strong utilities. It isavailable to international borrowers with excellent credit histories,
good economic prospects, and where the host country has adequate currency reserves. Full recourse financing

ismost often used by a strong entity that builds, owns, and operates the power plant or system. In these cases,

no discrete revenue source can be applied to repayment of financing for the project.

Infull recoursefinance, the lender suppliesfunds asagenerd ob ligation of the borrower, which may be the utility

and/or host government. That is, the lender looks solely to the overall operating revenues and assets of th e
borrower for repayment. In some circumstances, lenders are granted liens on major pieces of equipment or other

assets, which they may attach if payments are not made. Thisis not always a practical solution for the lender,

however, because seizing assets could jeopardize future payments.

Full-recourse finance amost aways requires a significant equity investment on the balance sheet. For stron g
borrowers, the debt/equity ratio depends primarily on the cost of capital to the utility. For less credit-worth y
borrowers, the lenders may require the equity portion to be a certain percentage — typically ranging from 20 to
30 percent — of total cost to provide a safety margin for the debt.

Potentid lenderslook at the overall operating and financial history of a borrower to see whether it can afford to
sarvice the debt onthe new fadility. If the borrower is not expected to have sufficient cash flow, the lender looks
to the host government for additional financial assurances, which must be willing to provide guarantees o f
additional payments.

If the country is weak financially or lacks currency reserves, the risk is higher, since specific revenues are no t
attachable to secure payment and funds may not be available for payment. In fact, at that point the only security
isthegood faith and credit of the host utility or government, perhaps supplemented by credible liens on assets.

For developing and trangitional economies, thisis usually insufficient to obtain financing, especially where liens
arenot aredligtic alternative.

Project Finance.™® Project financeis now being used to build power plantsin many countries, including some
developing and transitional countries. Project finance involves setting up an independent entity to serve asthe
builder, owner, and/or operator of the power facility. The intent isto create a revenue-generating project entity
that operates profitably under market economy conditions and has no interference from the host country. A
portion of the revenue stream from the project is then dedicated to repaying the debt. Project finance can
maximize the developer's return on equity while minimizing risk. 1t may be part of a privatization of the utility
industry in agiven country. However, because risk distribution dictates the structure of a transaction, projec t
finance provides countries with far less control in a project than transactions using sovereign credit.

In a"pure" project finance transaction, the host country does not bear any of the risks of the power project .
Rather, the lenders ook solely at the assets and earnings of the borrowing entity for repayment of loans. Most

of thesetransactionsin developing and transitional countries are actually considered to be quasi-project finance
arrangements because the host country is required by the lenders to assume a limited portion of risk throug h
various undertakings.

Developing the structure and gaining agreement on the requirements of each project is usually the job of an
investment banker, who is hired as an advisor by the project manager. The investment banker's goal isto meet

*For amore detailed description of project finance techniques used in international power projects, see Department
of Energy, Clean Coal Technology Export Finance, DOE/FE-0307 (Washington, D.C., 1994).
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the financing requirements while managing outstanding risks and minimizing the need for equity (versus debt)
in the project.

Project finance is often a preferred funding method for the power sector. By spreading risks to parties who are
willing and able to assume them, and by requiring thorough development and documentation of the transaction,
project finance can belessrisky to financial ingtitutio ns (both public and private), utilities, and governments than
full recourse debt financing, where the entire risk is assumed by the host country.

To illustrate the complexity of project finance arrangements used today, consider the capital development of an
independent power project. Reaching afinancia closing can be along and arduous process involving alarg e
number of investors from many countries. Domestic funding, official development assistance, debt, and equity
are often combined in the samefinancing package. Thisisdone because most power sector projects are very large
— often costing hundreds of millions of U.S. dollars — and risk must be divided among parties who are bes t
suited to assume such debt. Sovereign or corporate finance may assume thefirst level of risk, followed by foreign
direct investment and equity investors, then officia development assistance, and finally private commercia long-
term loans. Inthisway, each investor shares risk — and each has a stake in the project.

HOW CAPITAL ISRAISED FOR THE ELECTRIC POWER INDUSTRY

The electric power sector of a country may consist of one or more types of organizations, each performing any
or al of thefundamenta industry functions of generation, transmission, and distribution. Table 3-5 summarizes
the characteristics of these functions. Types of electric power organizations include:

° Fully integrated utilities, which perform all three functions and generally have the greatest need for
capital. Financialy stronger private utilities typically use a mix of equity and full recourse debt .
Others are state-owned and derive their funding or credit-worthiness from their governments. Costs
are covered by revenues from sales to end users and often by government subsidies.

° Distribution utilities, which derive revenue from the sale of power to end users. Their financial
strength depends on their credibility with these customers.

° Transmisson organizations, the intermediaries that charge producers and/or consumersfor the use
of their facilities. Some are new ingdtitutions for med by deregulation to facilitate a competitive market.
Their financial strength comes from ownership of the transmission grid used by producers and
CONSUMEs.

° Power plant owners/oper ator s, which generally derive economic value from their ability to deliver
power profitably under a power sales contract or into a well-defined and stable market. They often
use project finance techniques and attempt to minimize their equity participation. This minimizestheir
risk while maximizing leverage.

Table3-5
CHARACTERISTICSOF POWER SECTOR FUNCTIONS

Characteristic Generation Transmission Distribution
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Business Purpose

Customer Base (If Stand-
alone Operation)

Primary Capital Assets

Typical Project Capital

Produce power from
various energy sources

Collect revenue from a
limited number of
distribution companies

Power plants

$40 to $2,000 million

Transmit power from
generatorsto load centers

Serve production
distribution companies for
afee on power delivered

Power transmission lines,
transmission substations,
dispatch centers

$50 to $300 million

Deliver power to end
users

Buy power competitively
from generators; sell to
residential, commercial,
and industrial customers

Substations, local

distribution lines,
supporting infrastructure

$1 to $200 million

Requirements

Each organization must raise capital for its own purpose. The World Bank estimates the ratio of power sector
capital needs as being 75 percent power generation and 25 percent transmission and distribution, ** roughly
consistent with the estimates presented in Chapter 2.

Thetypes of dectric power organizationsin a country deter mine industry structure, which can vary widely. Since
adequate capita must be attracted to finance al industry functions, and because the nature of business varies with
each function, different mixtures of financing methods and sources need to be used. Utility regulatory structure
and financial strengths of the organization and host country are also factors.

M ethods of Raising Capital

The ability of an organization to raise capita depends onits percalv ed risk and return characteristics. These same
parameters dso affect the financing method chosen, as shown in Figure 3-1. Generally, riskier projects require
more official development assistance as afinancing base. Also, fewer financing methods and funding sources
are available in riskier projects. As project risks decline, financing packages can incorporate a broad blend of
methods, rather than focusing on a single method and source.

Private power companiestypicaly use a mixture of debt and equity. When a utility develops a project using full

recourse financing, it first usesits own equity capital. Depending on need, the utility may then secure additional

equity funds from foreign direct investment or portfolio investments. Finally, it obtains long-term debt as private
and/or multilatera or bilateral loans with repayment responsibilities.

Project finance involves the same process, except that the borrower istypically not a utility but an independent
project company set up to build, own, and operate afacility in lieu of the host government. Even so, aninitial
equity stake must be established before debt can be attracted. A firm power sales contract serves as a source of
revenue from which any debt is repaid.

“Nicholas H. Ludlow and Benjamin C. Pappas, Trends in Development Bank Lending 1995 (Washington, D.C.:
Development Bank Associates, Inc., 1995).
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Raising Capital in Developed Countries. Normally, sufficient private capital is available for utilitiesin
developed countries, and host governments provide adequate financing for publicly-owned utilities. Risksare
acceptable to investors because:

° Theutility sector presentsonly normal and transparent businessrisks. Considerations such as
political instability and expropriation are not factors.

° Needsarewdl understood. Developed-country utilities use financially viable models and practices.
Because planning is careful and expansion rates are low and relatively less volatile, project risks are

smdler.

° An accepted legal framework for business is in place. Legal safeguards protect private
transactions, including contracts, intellectual property rights, and investor rights. Host governments
follow international standards for equitable arbitration between domestic and international parties.
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Figure3-1
Financing Sources and M ethods by Project Risk and Fund Availability

Project Risk
High Risk Sovereign Finance
Bilateral Lending
Multilateral Lending
<--mee- Government Financing------ >
Project Finance
Equity Investments
Full Recourse Debt

e Private Financing------------- >

Low Risk
Few Sources Many Sources

Available Funds

° Electric power industry revenueisadequate. Rate structures are not subsidized, adequate billing
procedures are in place, and power theft is not endemic.

° Utilities have established credit ratings. Credit ratings offer more certainty, making investor
decisonseader. Thishe ps ensure an adequate flow of capital to the power sector at attractive rates.

° Domestic capital markets offer much of the necessary financing. Relatively stable currencies
mitigate the risk for externally obtained capital, giving developed countries access to better
international loan terms.

Raising Capital in Developing Countries. Thefinancia environment differsin developing countries, where
someor dl of the above conditions are not met. Mitigating political risksto attract private capital isadifficult
and long-term process because of the number and complexity of factorsinvolved. Indeed, capital flight is still
amajor problem in many developing and transitional countries. A country needs to create conditions that will
attract foreign investors and all ow the domestic formation of private capital. This may include ending subsidies
so that markets can determine prices and allocate supplies. These are often difficult political decisions that
transcend the electric power sector.
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Asthe need for capital outstrips available official development assistance, devel oping countries have sought to

expand their financing sources. The main shifts are from government to private financing, and from projec t
finance to investment equity and full recourse debt. However, in the United States the trend has been to move
from using full recourse debt to more equity investment and project finance due to higher risks associated with

the more competitive utility environment.

As an example of how capital israised, in 1993 the Chinese central government allocated $7 hillion to power
projects. About half of this came from the central government, with additional capital being raised from local
governments, domestic bank loans, construction bonds, foreign loans, and supplier loans. * More recently, the
central government has turned more toward local and foreign private capital.

Criteriafor Private Sector Financing

In evauating which private power sector investments to fund in devel oping countries, investors typically use the
following criteria

° A market for the power must exist. Such a market is necessary to ensure sufficient cash flow .
Independent power projects require a power sales contract with a credible utility. Utilities need a
viable customer base.

° Organizational fundamentals must assure profitability and safety of the invessment. The
maturity structure of financing must be correctly matched to cash flows of the development, wit h
longer terms entailing greater risks. Interest rate fluctuations must be addressed, and a substantia |
portion of debt may be funded at fixed interest rates to keep repayment risk acceptable.

° Credit-worthy host government support or corporate finance must be available. A credible
guarantor must ultimately be financialy responsible. In developing countries, the guaranto r
traditionaly has been the government, but with pri vatization this may no longer be the case. Investors
do till look to the government, however. A December 1994 Merrill Lynch survey of 50 insuranc e
companies found that 37 percent would consider investing in foreign projects with no sovereign
support while 60 percent would consider investing if sovereign support were available. ¢

° Political risks must be mitigated and government support must be established for private
investment and possible privatization. A conducive political climate minimizes investment risks,
such as changesin sovereign government, which would result in repudiation of existing contracts and
obligations. Theseincludewar, insurrection, or other political instability that could physically damage
the development as well as changes in tax policy, royaty, or government-controlled inputs.
Government regulation of the utility must be well-defined and transparent so the utility is free from
interference or intervention by the host government. This alows market forces to determin e
appropriate power policies in such areas as pricing and revenue collection.

° Currency convertibility, repatriation of profits, and mitigation of currency valuation risk must
befeasble. The expectation must exist that reasonably unrestricted conversion of local currency (the
basis of the revenue stream) will be allowed at a market exchange rate, and that sufficient foreig n

' Three Tiered Appraisal System Governs China's Power Sector," Private Power Executive, May-June 1994, p. 23.

%Charles A. Trabandt, op. cit.
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reserves will be availableto repay loans and repatriate profits into the specified foreign currency over
the term of the loans. This may include utilizing a combination of host government guarantees,
hedging strategies, and political risk insurance and/or shifting the problem to the host country by
denominating debt repayment in dollars.

The better a power company meets these needs, themore likely private investors will be to provide capital. They
will also fund less-viable projects guaranteed by multilateral banks or bilateral export finance agencies, which

provide loans to projects falling short of private sector underwriting criteria. These banks and agencies als o
provide assi stance to developing and transitional countries to increase financeability. In generd, foreign an d
domedtic private capitd is provided to the better projects and higher-income countries. Some projectsin lower-

income countries may not be funded, nor will projectsin countries which resist ingtitutional reforms.

Financing Trends

The sources and methods of financing the global power industry have undergone substantial changes in recent
years. Asaresult of these changes, several trends have emerged:

Official development assistance and multilateral lending are no longer solely sufficient to meet
the needs of developing countries. Internationalization of commerce has resulted in greater
competitive pressuresin most industries and contributed to a global recession during the early 1990s.
Inturn, official development assistance for power improvements cannot keep pace with the growing
need.

Moreprivate capital isgoing into power development worldwidethan ever beforewhilethere
are fewer public-sector borrowers. Private capital accounted for 30 percent of total foreign
investment in power developments in 1990; in 1994, it had grown to 75 percent. Thistrend i s
expected to continue, and the leve of private market funding has increased substantially since 1992.

Privete capitd, rather than official development assstanc e, is now the key seed money for many power
sector developments. Private investors have become willing to assume emerging market and
development risksin well-structured and fairly-priced offerings. They are also more willing to assume
congtruction risk when the development is properly structured.

Bank financing isbecoming lessimportant while foreign direct investment and portfolio equity
investments are becoming more important sources in financing the industry. Insurance
companies continue to be leading capita providers, yet other investors have become more important
since 1993. A short-term downturn in equity investments brought on by the Mexican peso crisis of
1995 will be mitigated asinvestors scrutinize currency risk more carefully and consider each country's
circumstances individually. The long-term trend is toward increased use of portfolio equity
investments.

A blend of techniques and sour cesisr eflecting the needs of the power industry and a willingness
tosharerisks. Among the financing techniques that have emerged are international project finance
and private investment funds. Developing countries now have more funding sources and method s
available to them than they did afew years ago. Because power projectstoday require a mixture of
these sources and methods, utilities are able to devel op projects with more economic risk. Thiswill
be especially true as the industry evolves from project financing of power generating plantsto ful |
recourse financing of the entireindustry.
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° Astheindustry continues to change, financing techniques will also evolve. Future changesin
financing may include:

-- Greater reliance on domestic capital markets,
- The use of new financing techniques, and
- Expansion of the base of potential investors.

Private funding sources and financing techniques are changing to meet the needs of the electric power industry

and its investors. Given their increasing importance, detailed descriptions of the private capital marketsfo r
developing countries are provided in Chapter 4. Questions about the adequacy of these sources and techniques
are addressed in Chapter 5.
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Chapter 4

GLOBAL CAPITAL MARKETSFOR ELECTRIC POWER

The dectric power indugtry in developing and transitional countries traditionally has been funded by multilateral
and public sources. Theseinditutions have not been abl e to keep pace with the demand for capital, however, and
new sources are essentia to continued power development. This chapter profiles the structure and function of
international and domestic private capital marketsin these regions. International markets include foreign direct
investment, portfolio equity flows, bonds, and commercial lending. Domestic markets supply both equity and
debt.

CAPITAL MARKETSBY REGION

International private investment is on the rise in developing and transitional countries. Even with increase d
foreign funding, however, domestic capital sources make up the preponderance of private investment in those
countries and are key to a country's economic growth.

Table 4-1 provides an overview of private investment in developing and transitional countries. Higher levels of
international investments refl ect increasing investor confidence in nearly al regions. Some years show negative
entries for net flows of capital, but this accounting may hide or understate the size of inflows. Conditions that
have attracted international private investment to developing countries are liberalization of capital markets ,
privatization, and rapid economic growth. In Table 4-1, private debt incorporates bonds, commercial lending,
and other private debt.

East Asiaisthelargest private capital market. The countries in this region have experienced rapid economi ¢
growth, fueling demand for capital. In 1990, international capital represented 8.5 percent of total privat e
investment; by 1992, this share had nearly doubled to 16 percent. In 1994, it was closeto 27 percent, giving a
clear indication of the economic viability of the region.

The second largest market isin Latin America. Recent moves toward privatization and liberalization of capital

markets have drawn private capita into many countriesinthisregion. Asin East Asia, domestic markets provide
the majority of private capital, but the international share of private investment is growing rapidly. In 1989 ,
international capital made up lessthan 1.5 percent of total privateinvestment in Latin America. By 1991, it had
ballooned to 15 percent, and by 1993 it had grown to 26 percent. In 1994, however, international privat e
investment fell to only 17 percent, likely due to fallout from economic problemsin Mexico.

In South Asia, private domestic investment declined while internationa priv ate investment rose rapidly from 1990
to 1994, with adip in 1992.

For the transitional economies of Eastern Europe and Central Asia, private international investment more than
tripled between 1990 and 1992. Problems associated with the transition to a market economy, however, have
led to fatering output in many Eastern European countries. Despite this economic decline, international private
investment has not fallen substantially, indicating long-term investor confidence.

Table4-1
PRIVATE INVESTMENT IN DEVELOPING COUNTRIES




Global Capital Markets for Electric Power

(Billion Nominal Dollars)

Region Source 1987 1988 1989 1990 1991 1992 1993 1994
Latin America Int'l. Private Debt 18 (0.3 (6.5) 25 4.1 7.0 16.7 10.2
Int'l. Portfolio Equity 0.1 0.2 0.4 11 6.2 8.2 25.2 105
Foreign Direct Investment 5.8 8.0 8.2 7.9 12.3 13.6 16.2 18.8
Subtotal International 7.7 7.6 21 115 22.6 28.9 58.0 39.5
Domestic 94.2 115.7 145.4 140.8 1241 1434 161.9 194.2
Total 101.9 123.3 147.5 152.3 146.7 172.3 219.9 233.7
East Asia, China, Pacific Int'l. Private Debt (3.6) 11 2.8 7.1 105 16.8 8.5 222
Int'l. Portfolio Equity 0.4 0.7 2.6 2.3 11 5.1 18.1 17.6
Foreign Direct Investment 4.5 7.6 9.1 111 14.0 20.9 36.5 42.7
Subtotal International 0.9 9.5 145 20.5 25.6 42.8 63.1 82.5
Domestic 122.1 145.7 179.2 219.3 236.5 225.0 212.6 226.1
Total 123.0 155.2 193.7 239.8 262.1 267.8 275.7 308.6
South Asia Int'l. Private Debt 3.0 33 2.8 2.0 25 0.8 2.8 19
Int'l. Portfolio Equity 0.0 0.1 0.2 0.1 0.1 0.3 21 7.7
Foreign Direct Investment 0.4 0.3 0.5 0.5 0.5 0.6 0.8 0.8
Subtotal International 34 3.7 815 2.6 3.0 1.8 5.6 104
Domestic 30.2 334 37.8 43.0 35.6 36.7 28.4 26.8
Total 33.6 37.1 41.3 45.6 38.6 38.5 34.0 37.2
Eastern Europe and Int'l. Private Debt 3.9 22 5.4 3.8 (2.9) 11.0 8.2 6.6
Central Asia Int'l. Portfolio Equity 0.0 0.0 0.0 0.2 0.0 0.1 0.1 0.9
Foreign Direct Investment 0.1 0.1 0.3 0.4 2.6 4.6 6.7 7.0
Subtotal International 3.9 22 5.6 4.3 (0.3) 15.7 14.9 145
Domestic n/a n/a n/a n/a n/a n/a n/a n/a
Total n/a n/a n/a n/a n/a n/a n/a n/a
Middle East and Int'l. Private Debt 2.6 4.6 3.2 (2.2) (0.7) (0.8) 0.3 35
North Africa Int'l. Portfolio Equity 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3
Foreign Direct Investment 12 19 2.0 16 12 16 17 21
Subtotal International 3.8 6.5 5.2 (0.6) 0.5 0.8 20 6.0
Domestic n/a n/a n/a n/a n/a n/a n/a n/a
Total n/a n/a n/a n/a n/a n/a n/a n/a
Sub-Saharan Africa Int'l. Private Debt 0.6 (0.2 0.8 (1.0 (1.2 (1.9 (2.6) 12
Int'l. Portfolio Equity 0.0 0.0 0.0 0.0 0.0 0.2 0.4 0.8
Foreign Direct Investment 14 11 25 0.1 19 18 18 2.2
Subtotal International 20 0.9 33 (0.9) 0.7 0.5 (0.9) 4.2
Domestic n/a n/a n/a n/a n/a n/a n/a n/a
Tatal n/a n/a n/a n/a n/a n/a n/a n/a

SOURCES: Resource Dynamics Corporation estimates based on The World Bank, World Debt Tables 1994-95
(Washington, D.C., 1995) and International Finance Corporation, Trendsin Private Investment in Developing Countries
1995 (Washington, D.C., 1995).
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The Middle East and North Africahave had low, fluctuating levels of international private investment. In 1988,
flows had grown to $6.5 billion from negative net international investmentsin 1980. Flows were negative again
in 1990, but by 1994 were close to 1988's peak. While this region has seen increasing levels of foreign direct
investment, its share of private investment has fallen.

Sub-Saharan Africa has had relatively low levels of international private investment. The relatively smal |
economies of the countriesin this region, along with political instability and lack of developed markets, hav e
made the arealess attractive to foreign investors. Until 1993, The Republic of South Africawas largely isolated
from the rest of the world due to United Nations sanctions.

INTERNATIONAL FUNDING SOURCES

Traditional sources of capital, such as government financing and multilaterals, are losing their dominancei n
international capital markets. Regulatory reforms, improving macroeconomic conditions, and recent move s
toward market economies have encouraged private investment sources. The four main sources of private capital
for electric power projects are foreign direct investment, portfolio equity, bonds, and commercial lending.

As mentioned in Chapter 3, project finance has become a popular method of power sector financing. Projec t

finance involves using equity and debt financing, often from both domestic and international sources. The main
capital marketsinvolved in this process are described below.

Foreign Direct | nvestment

Foreign direct investment (FDI) is an equity stake in a foreign enterprise. It is often provided by project
developersthat build and operate power plantsworldw ide. Within developing countries, governments or utilities
may seek out project developers. At the sametime, devel opment firms actively seek out emerging markets where
the need for electric power is expected to increase. They assume an equity share in the project and obtai n
additiond financing. Somefirmswill operate the power plant whil e otherswill sell off their interest in the project
at aprofit, depending upon business strategy. Besides development firms, electric utilities also provide FDI for
power projects. Utilities have bought privatized electric utilities and devel oped new power projectsin severa
developing countries.

Table 4-2 shows that, while the pattern of FDI development varies among regions, FDI isincreasing overall .
Many developing countries have limited FDI in the past through import substitution programs and foreig n
currency restrictions, due to concerns about losing control over their resources and being dependent on foreign

investors. Some countries have put limits on the amount of domestic currency that can be exchanged into hard

currency, and the resulting lack of well-functioning markets has dowed economic growth. On the other hand,
Koreaand Taiwan have changed their policies and the emerging market systems in these countries are providing

opportunities for economic growth. As their economies expand, their need for capital also increases. These
countries have now opened their capital marketsto foreign investors.

Continued growth in FDI depends, to some extent, on the strength of domestic capital markets in developin g
countries. A developer or firm investing in foreign equity issues will seek out economies wherethereis some
mechanism to divest their holdingsat aprofit. A functional domestic equity market provides this mechanism for
realizing capital gains.

Table4-2
NET FOREIGN DIRECT INVESTMENT FLOWSTO DEVELOPING COUNTRIES
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(Billion Nominal Dollars)

Region 1987 1988 1989 1990 1991 1992 1993 1994
Latin Americaand Caribbean 5.8 8.0 8.2 79 123 136 162 188
East Asia, China, Pacific 45 7.6 91 111 140 209 365 427
South Asia 0.4 0.3 05 05 05 0.6 0.8 0.8
Eastern Europe and Central Asia 0.1 0.1 0.3 04 2.6 4.6 6.7 7.0
Middle East and North Africa 12 19 20 16 12 16 17 21
Sub-Saharan Africa 1.4 1.1 25 0.1 1.9 1.8 1.8 2.2
Total 146 212 257 267 368 471 66.6 779

SOURCE: The World Bank, World Debt Tables 1994-95 (Washington, D.C., 1995) (Note: Tota includes Malta,
Turkey, and Portugal which are not included in any region.)

When capital markets in developing countries are not established, investment risk is evaluated by comparison
to similar FDI in developed countries, where risk and return expectations are based on industry experience. A
project in a developing country will usually be associated with less experience and, therefore, will demand a
higher rate of return. Risk for foreign investorsisinfluenced by:

e Government Regulation. Regulation of utilities determines the potential return on investment. A
higher rate of return provides greater viability for a project, reducing risk to the investor.

e Domestic Palicies. Policies regarding repatriation of profits and taxation levels impact a project’ s
viability. Countries imposing high taxes and limits on transferrable profits are less attractive as
investment projects. Also, unstable political conditions create uncertainties in long-term agreements.

e Currency Convertibility. The convertibility of foreign currency is important for reaizing profits.
Restrictions may prevent firms from repatriating their profits. On the other hand, they provide som e
assurance of economic stability.

FDI Markets. Indeveoping countries, FDI representsthe largest source of international private capital, totaling
$78billionin 1994. AsTable 4-2 shows, FDI grew by nearly 30 percent per year between 1987 and 1993. In
1993, foreign investment levels had more than doubled FDI in 1990. !

Deveoping countries in Asiareceived 56 percent of FDI in 1993 and about half of al FDI between 1990 and
1993, with East Asia recelving the mgjority of investments. The average annua growth rate in FDI was 5 0
percent per year in the same three-year period. Within the region, China has been the largest FDI market ,
receiving $26 billion in 1993 alone. Foreign investors are attracted by Chinas rapid economic growth, coupled

The World Bank, World Debt Tables 1994-95 (Washington, D.C., 1995).
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with its vast potential domestic market and low wages relative to other Asian countries. FDI in Chinarose by
131 percent between 1992 and 1993, after rising 156 percent between 1991 and 1992. 2

Latin Americawas the second largest recipient of FDI, receiving 24 percent of al flowsin 1993. The growth rate
in FDI for this region was also notable from 1990 to 1993, when net investment grew by 27 percent per year. *
Ongoing improvement of the economic environment in the region — including newly liberalized policies toward
FDI and privatization of infrastructure — have contributed to greater flows of capital into these markets .
M acroeconomic stabilization has dso provided a more viable investment climate, especially given the history of
hyperinflation in many Latin American countries. Within the region, Argentinawas the largest recipient of FDI,
accounting for 39 percent of all inflowsto the region and totaling $6 billion in 1993. In addition, some of the
FDI funds flowing into Latin America are repatriated "flight capital.” Domestic investors that placed capita |
abroad during periods of high inflation are now returning capital to their native countries. These investors often
have a unique perspective and more information about investment projects than do truly foreign investors.

The three remaining regions have had much lower levels of FDI in recent years. The Middle East and Nort h
Africa received $1.7 billion in 1993, most of which went to the oil exporting countries of North Africa.
Trangtional economiesin Eastern Europe and Central Asiaexperienced a 44 percent increase from 1992 to 1993.
Inthisregion, Hungary isby far the largest target for for eign investors. Sub-Saharan Africareceived $1.8 hillion
in 1993, with oil-producing Nigeriareceiving about half of th e region's FDI capital.* The debt crisis of the 1980s
still affects several African countries, where economic output has been flat or declining, making them les s
attractive to investors.

In 1994, FDI represented nearly half of all private international capital. Itsimportance will likely increasein the
future. One estimate suggests growth in developing cou ntries from the $80 hillion level of 1995 to roughly $400
billion ayear by 2020.° If so, developing countries would receive about half of the world's FDI, compared with
one-fifth today. The power industry will likely be part of thistrend.

Portfolio Equity

Internationa portfolio equity (stock) investments are made when invest ors from one country have access to equity
markets in another country offering stock liquidity. Large institutional investors such as closed-end countr y
funds, insurance companies and pension funds in developed countries have been the largest sources o f
international portfolio equity investment.

Recently, mutual fundsin developed countries have emerged which specialize in developing- and transitional-
country equity markets. The rapid growth in available investment funds in the United States, in particular, has
crested alargeflow of portfolio capita to developing and transitional countries. Many of these investment funds
exigt for the sole purpose of investing in devel oping countries; some even speciaize in electric power projects.

(See Table 3-3.) Power projects receiving funds from portfolio equity investors tend to be privatized eectri ¢
power systems or parts of larger power systems. Individual power plants receive less portfolio equity, duet o
investor preference for firms with proven track records.

?lbid.
%bid.
“Ibid.

5The Economist, " Third-World Finance Survey," p. 27, September 25, 1993.
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Portfolio Equity Markets. As Table 4-3 shows, the two regions that have benefited the most from portfolio
equity flowsare East Asiaand Latin America, which also dominate FDI. Several developing countriesin these

regions haveliberalized their stock markets, allowing foreign investors to enter their markets and retain at least

part ownership of firms. This has opened markets which previously had been closed to foreign portfoli o
investors.

Table 4-3 adso shows portfolio equity flows to developing countries doubling each year from 1990 to 1992 and
morethan tripling in 1993. Theseincreases are the result of efforts by developing countriesto facilitate the flow
of fundsinto their equity markets.

Table4-3
NET PORTFOLIO EQUITY FLOWSTO DEVELOPING COUNTRIES
(Billion Nominal Dollars)

Region 1987 1988 1989 1990 1991 1992 1993 1994
Latin Americaand Caribbean 0.1 0.2 0.4 11 6.2 82 252 105
East Asia, China, Pacific 0.4 0.7 2.6 2.3 11 51 181 176
South Asia 0.0 0.1 0.2 0.1 0.1 0.3 21 7.7
Eastern Europe and Central Asia 0.0 0.0 0.0 0.2 0.0 0.1 0.1 0.9
Middle East and North Africa 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3
Sub-Saharan Africa 0.0 0.0 0.0 0.0 0.0 0.2 0.4 0.8
Total 0.7 1.1 35 3.8 76 142 469 395

SOURCE: The World Bank, World Debt Tables 1994-95, (Washington, D.C., 1995) (Note: Tota includes Malta,
Turkey, and Portugal which are not included in any region.)

Since many developing countries have undeveloped or nonexistent equity markets, one method of going outside
domestic capital markets is to place stock in Global Depository Receipts (GDRS) and American Depositor y
Receipts (ADRS). These Certificates of Deposit enable foreign compa nies to raise equity in U.S. markets without
the need for alisting on aU.S. Stock Exchange or complex settlement and transfer mechanisms. ADRs are issued
by aU.S. depository bank with underlying shares held in trust by a custodian bank in the host country. 1n 1990,

Companiade Teéfonos de Chileraised $92 million on the New Y ork Stock Exchange through an issue of equity

in the form of ADRs. Thiswas the first major equity issue from Latin Americain three decades. ©

Portfolio equity markets in developing countries offer new opportunities for diversification. While many
investors view devel oping countries astoo risky, this volatility may ultimately prove to be an advantage, since
developing-country markets are not correlated to industr ialized equity markets. Calculations by The World Bank

5The World Bank, World Development Report 1994 (New Y ork: Oxford University Press, 1994).
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economists show that if U.S. investors had held 20 percent of their portfolios in developing-country stock s
between 1987 and 1991, their returns would have been 1 percent higher, with no added risk. ’

Bonds

Bonds issued by governments, local municipalities, and private or public firms are bought by investor s
worldwide. Traditionally, insurance firms and pension funds have been large investors in bonds because of the
long-term nature of the investment.

Bonds are by far the largest source of cross-border private debt for developing countries. In 1993, bond s
accounted for 82 percent of al flows to developing countries. By comparison, commercia loans provide d
7 percent and suppliers furnished 4 percent of debt to these regions.

Investment banks are often intermediaries in issuing and underwriting new bonds. After the initial issuance ,
bonds may betraded freely at several exchanges worldwide. The market is segmented according to risk ratings
and bond origin. Government bonds from Organization for Economic Cooperation and Development (OECD)

countries are generally viewed as lower-risk than government bonds from developing countries. Private bonds

are considered to be higher-risk than government bonds, as the possibility of default tends to be greater, wit h
some exceptions.

Credible bond rating systems are a key feature of bond markets. Most countries, including several developing
nations, have domestic rating companies. The principa reting agenciesin the United States are Moody's Investor
Sarvice and Standard and Poor's. These agencies offer ratings for private and public bonds and provide periodic
updates. Many indtitutional investors have stipulated portfolio alocation guidelines which do not permi t
investments in securities with ratings lower than investment grade. Bonds rated below investment grade ar e
consdered vulnerable to adverse conditions, which could affect their ability to repay interest and principal in a
timey manner. Bondswith aninvestment grade rating are more marketable and can help lower interest rates on
future issues.

Unrated bonds provide another source of capital for developing and transitional countries. In the United States,

for example, Rule 144A — passed in April 1990 by the Securities and Exchange Commission (SEC) — permits
certain large ingtitutions to issue, buy, and resell securities without filing formal registration statements o r
transaction reports. These bonds may be immediately traded among qualified institutional investors, and after

three years may be traded to anyone.

The international bond market is the most widely-used financing instrument for developing countries. Bon d
issues from these regions have more than doubled every year since 1990.° The three main international bond
markets arethe "Y ankee" market in United States, the "Samurai” market in Japan, and the "Eurobond" market

in Europe. The Eurobond market is unregulated, making it more accessible to developing countries, although
Rule 144A has made issuing bonds in the United States easier. While businesses or governments may issu e
bondsin any of these markets, they generdly choose the market with t he lowest interest rates. For example, when

"Clive Crook, "Third World Finance," The Economist, September 23, 1993.

8The World Bank, World Debt Tables 1994-95 (Washington, D.C., 1995).

*Ibid.
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Y ankee interest rates increased recently, many Latin American issuers placed their bonds in the Samurai market,
where interest rates were lower.

Bond Markets. Overall, bond issues are growing dramatically in developing countries. The magjority of bond
issuesare in dollars, deutsche marks, and yen to reduce currency risk. They account for 95 percent of all issues
in developing countries and roughly half of all issues worldwide. As Table 4-4 shows, bond issues more than
tripled between 1992 and 1993. Mot of thisgrowthtook placein Latin American and East Asian countries, due
to their larger economies and more progressive policiestoward foreign in vestors. The remaining regions saw very
little in terms of bond issues, with the notable exception of Eastern Europe and Central Asia.

Table4-4
NET INTERNATIONAL BOND ISSUESBY DEVELOPING COUNTRIES

(Billion Nominal Dollars)

Region 1987 1988 1989 1990 1991 1992 1993
Latin Americaand Caribbean (2.0 (1.4 (0.3 0.4 39 4.6 21.0
East Asia, China, Pacific 0.8 (0.5) 0.1 0.4 3.6 29 8.2
South Asia 0.1 0.6 0.7 0.3 14 (0.2 05
Eastern Europe and Central Asia 0.6 12 2.3 18 14 0.9 4.8
Middle East and North Africa 0.1 0.3 02 (02 (0.2) (0.2 (0.7)
Sub-Saharan Africa (0.1) (1.0) (0.3) (0.9 (0.5) 0.1 (1.6)
Total 1.1 29 5.3 34 12.5 12.9 42.1

SOURCE: The World Bank, World Debt Tables 1994-95 (Washington, D.C., 1995) (Note: Tota includes Malta,
Turkey, and Portugal which are not included in any region.)

A major factor in theincreased flow of capital to developing netionsis that these countries have been given higher

bond ratings by the rating agencies. Indonesia, Chile, the Czech Republi ¢, and Turkey, for example, have recently

been granted investment grade ratings. In 1994, both China's Central Bank and Mexico's Banco Nacional d e
Commercio Exterior successfully placed $1 billion bond issues.  Private firmsin developing countries have also

placed largeissuesin the global bond markets. The average size of bond issues from devel oping countries was

$150 million, with maturities of lessthan five years. °

Commercial Lending

Commercid lending haslost its dominance as the major source of international capital for developing countries.
As Table 4-5 shows, flows from commercial banks have varied over time. Commercia lending's curren t

*The World Bank, World Debt Tables 1994-95 (Washington, D.C., 1995), p. 13.
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downward trend is due to a recent surge in bond issues from developing and transitional countries. In 1988,
commercial loans made up 71 percent of debt flows; by 1993, the share had fallen to 7 percent. **

Table4-5
NET COMMERCIAL LENDING TO DEVELOPING COUNTRIES
(Billion Nominal Dollars)

Region 1987 1988 1989 1990 1991 1992 1993
Latin Americaand Caribbean 45 4.1 (6.2 2.2 18 45 (24
East Asia, China, Pacific (3.2 0.7 21 45 5.1 76 (21
South Asia 2.8 2.8 2.3 19 11 0.7 18
Eastern Europe and Central Asia 12 14 0.7 (5.6) (5.6) (0.3) 15
Middle East and North Africa 0.9 3.3 0.7 (1.3) 2.2 05 (0.7
Sub-Saharan Africa (0.7) (0.3) (0.1) 0.7 0.8 (1.9) 0.8
Total 54 10.5 0.8 0.1 3.9 128 (2.2

SOURCE: The World Bank, World Debt Tables 1994-95, (Washington, D.C., 1995) (Note: Total includes Malta, Turkey,
and Portugal which are not included in any region.)

Private lending of capital to developing countries is a complex process, often involving several banks an d
government and multilateral agencies. Loans are structured according to risk levels, and terms are tailored t o
individual projects and situations, with an average loan length of seven years for developing countries .
Investment banks serve as intermediaries between the borrowing party and lenders, creating atota financin g
package which employs a combinati on of four main loan categories. The categories, which are differentiated by
forms of risk to the lender, are:

Unsecured Loans —L ender assumes commercia and political risk

Export-Secured L oans — Mitigate risk through liens on exports or proceeds from exports
Assat-Based Finance — Reduces risk through liens on a high-value, moveable assat

Secured Lending — Provides |oan collateral through offshore deposit or irrevocable payment.

The complexity of loan financing in developing countriesisillustrated by the recent multi-lender financing used
in Indonesia's Paiton private power project. This non-recourse project finance deal involved five senior deb t
ingallments, totalling $1.82 bil lion. The installments used interlocking contracts to carry the project's risks and
extend the loans long enough to cover construction and early operation of the plant. This arrangement wa s
necessary because conventional loan structures were too short. Commercial banks, export credit agencies, and
bilateral lending agencies all participated in the financing.

Supplier creditsareasmall part of the debt fl ows in developing countries. These credits are offered by suppliers
to facilitate the sale of equipment. In 1993, only $2 billion of atotal $45.7 billion in debt flows were supplier
credits. The net amount of capital from this source has fluctuated between -$2.2 billion and $7.3 billion between

" bid.
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1989 and 1993.% Theselow levels reflect limited availability of funds and lack of long-term interest in projects
by suppliers.

Commercia banks, especialy in the United States, made large loans to developing countriesin the 1970s and

early 1980s. During the 1980s, howev er, the commercial banking industry was reluctant to invest in developing

countries due to industry-wide defaults occurring in these regions. Debt service on loans acquired in the 1970s

has been agreat strain on many developing countries. Severa planshave been devised to reduce this debt burden,

including debt-for-equity swaps in countries with privatization programs and even trades for preservation o f
nature in developing countries. Banks have also taken discounts on and forgiven debt. Despite these positive
developments, some countriesin Latin America and the entire region of Sub-Saharan Africa continue to hav e
difficulty raising capital dueto their defaults on previousloans. Renegotiation of debt terms are under way in

several countries.

DOMESTIC PRIVATE CAPITAL

Table 4-6 provides an estimate of recent trends in net domestic private investment in developing countries .
Domestic private capital accounts for the largest share of total private investment in developing countries. **
Domedtic private sector borrowing often competes with government investment in state-owned enterprises. As
additional privatization efforts occur in many countries, more private domestic capital will be available. ** Even
asinternational capital markets grew in the late 1980s, the mgjority o f the private capital still came from domestic
sources. In recent years, however, the domestic share of investment has declined as international investments
have grown.

Severd typesof debt and equity instruments make up domestic capital markets. Lending markets exist in most
developing countries and equity markets operate in some. Lending markets are more basic in structure than
equity markets and grow from private lending among individuals and companies. Equity markets arein early
stages of development in many countries, although some advanced devel oping countries have functioning equity
markets. Portfolio investment islimited but growing in countries with established equity markets.

Wil-functioning markets require private credit rating agencies and public regulatory agencies to ensure adequate
flow of information to investors, facilitate monitoring, and provide discipline. The markets also requir e
disclosure of information to the rating and regulatory agencies to assure efficiency of operation.

Dueto the diversity of cultures and economic systems among developing and transitional countries, development

of capital markets and ingtitutions varies widely. Differing levels of regulation and taxes also influence th e
structure and operation of capita markets. Turkey, for examp le, has atax structure that favors equity issues over

bondissuesor lending. Asaresult, many firms have stock listed on exchanges, but in reality the stocks are not

traded in the market. This structure acts as a strong incentive to use equity rather than debt financing. Indiaand

South Korea and the larger developing countries in Latin America have equity markets that accept domesti ¢
investors and aso alow foreign investment. Others have only recently established equity markets.

2lbid.

Resource Dynamics Corporation estimates based on The World Bank, World Debt Tables 1994-95 (Washington, D.C.,
1995), and International Finance Corporation, Trends in Investment in Developing Countries 1995 (Washington, D.C.,
1995).

¥The World Bank, Bureaucrats in Business: The Economics and Politics of Government Ownership (New Y ork:
Oxford University Press, 1995).
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Table4-6
NET DOMESTIC PRIVATE INVESTMENT IN
DEVELOPING COUNTRIES
(Billion Nominal Dollars)

Region 1987 1988 1989 1990 1991 1992 1993 1994
Latin Americaand Caribbean 942 1157 1454 1408 1241 1434 1619 1942
East Asia, China, Pacific 122.1 1457 1792 2193 2365 2250 2126 2261
South Asia 30.2 334 37.8 43.0 35.6 36.7 284 26.8

SOURCES: Resource Dynamics Corporation estimates based on The World Bank, World Debt Tables 1994-95
(Washington, D.C., 1995) and International Finance Corporation, Trendsin Private Investment in Developing Countries
1995 (Washington, D.C., 1995).

The development of domestic equity markets usually greatly benefits the electric power industry. Infrastructure
equity issuesin developing countries, such as stock in eectric power companies, typically appreciate morei n
value than other equiity issues.”® These equity issues often provide quality investments that otherwise might not
exist in developing countries.

Domestic Lending M arkets

The amount of capital available for investment within developing countries is limited due to severa factors. Firgt,
the economies of these countries are relatively small, and available capital comes from the savings of a country.

While most developed nations use thelr savings for i nvestment, this is not the case in many developing countries.

The governments of deve oping countries often force capita from savings into the public treasury by issuing large
amounts of government debt to finance budget deficits. As a result, high savings rates in developing an d
transitional countries do not necessarily imply high investment levels.

Another reason for lower availahility of savingsin many developing countriesis"capital flight," when individuals
try to avoid inflation by sending their capital abroad to more stable economic environments. The threat o f
currency devaluation also acts as an incentive to move capital abroad.

Domestic lending market operationsin developing countries are similar to those in developed countries, but the
length of loansisgenerdly shorter. The structure and size of domestic lending markets vary greatly. In countries
with Socialist governments where private ownership is restricted, commercial lending may not exist. In other
systems of government where private ownership is permitted, com mercial lending may have along tradition. The
size of the economy and savings rates among the population also determine the availahility of capital for lending.
Some developing countries divert savings from indi vidualsinto their general funds through mandatory purchases
of government bonds, which limits the amount of capital available for private investment.

Malaysasrapidly expanding energy industry illustrates how domestic lending markets are growing to meet needs
for capital. In 1994, Sikap Energy, alocal company, contracted with ABB and Bechtel to builda 1,300 M W

5The World Bank, World Development Report 1994 (New Y ork: Oxford University Press, 1994).
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power plant. Sikap Energy financed the entire $1.5 billion independent power project with domestic capitd .
Fixed- and floating-rate, 15-year debt financing of $1.1 billion was arranged by two domestic banks and alocal
employee pension fund. The remaining $0.4 billion came from cash flow and shareholder loans.

Domestic Portfolio | nvestment Markets

The main prerequisite for portfolio investment (stocks and bonds) is an organized market. In countries wit h
functioning equity markets, investors without the option of portfolio equity investments tend to obtain bonds,
especialy government bonds. Investorsin developing countries are limited to government bonds, dueto lack of
private capital markets and legal restrictions on portfolio mix.

Insurance companies and pension funds make alarge share of the domestic portfolio investment in developing

countries. Some countries with large firms have significant amounts of capita in pension funds. Several East

Asian countries have variations of defined benefit systems that act, in part, as atool of development policy. *’
Because of limited public financing, some devel oping countries are encouraging domestic portfolio investment

in infragtructure and dectric power projects. For example, the Philippine Social Security System recently created

a$156 million fund which is administered by local banks for Philippine power projects. ** Also, Chile has used
its pension fund system to promote privatization of public utilities.

As equity and bond markets evolve in developing countries, the opportunities for portfolio investment ar e

increasing. Traditionally, pension funds have been limited to investing in bond markets. Now, some of these
investments are being shifted into infrastructure equity investments. *°

Domestic Bond M arkets

Domestic bond markets in developing countries are often small, undeveloped, and dominated by governmen t
issues. A lack of rating agencies makes placement of private bond issues difficult.

As with equity markets, tax rules can affect the structure of the debt markets. Brazil, for example, taxes bank
loans but not corporate bonds. Under this system, firms register their bonds, then sell them to banks with a
repurchase agreement to raise capital. Firmsalso lend their excess bonds to other firms, which in turn sell them
discounted to banks. Thistendsto exaggerate the size of bond markets. Such idiosyncrasies make domestic debt
markets in developing countries less uniform in size and structure than markets in developed countries.  They
aso make comparisons between countries difficult, in terms of absolute size aswell as ratios of market sizesto
aggregate measures such as gross domestic product.

16Jeannie Mandelker, "Reality Hits Home," Independent Energy, March 1995, p. 14.

YInternational Monetary Fund, World Economic Outlook (Washington, D.C., May 1995).

¥The World Bank, World Development Report 1994 (New Y ork: Oxford University Press, 1994), p. 107.

%John L. Anderson, "Expanding Capital Markets," Independent Energy, March 1994, p. 8.
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Government bonds are typicaly thefirst to beissued in adeveloping economy, followed by private bonds. Bond
issuesin developing nations ar e traditionally government or government-related. China made government bond

purchases mandatory for municipali ties and thereby for the entire population. Government bond issues serve as
the benchmark for pricing and maturity structure of the bond markets overall. They also help develop bon d
markets and provide an indication of the quality of private bond issues.

However, government dominance is expected to soon shift to the private sector. For example, outside Chinain
East Asan bond markets, the 1995 government share was 45 percent of all outstanding bonds, but it is expected
to fall to 33 percent by 1999 and 23 percent by 2004.% Thisisboth because of an increase in the corporate sector
of the bond market and the privatization of many state-owned enterprises. Many East Asian governments have
recently been encouraging private sector infrastructure investments.

Revenue bonds are new in infrastructure finance in developing countries and use locally-raised money. They are
paid back from project revenues only after revenues have been earned. Interest is paid when incomeis earned,
thus differing from traditional bonds. Such bonds have been used to finance the Subic Bay Power Station in the
Philippines as well astoll roadsin Mexico.

Even though privatization of the electric power sector has increased equity capitalization dramatically, bon d
markets &ill may expand in the future. Thisis dueto the fact that many privatized firms had their debt paid off

by the government before being sold. Future expansion of the privatized dectric utilities will rely to some extent
on debt financing.

Domestic Equity Markets

Domestic equity markets vary by country intheir szeand level of development. Some developing countries have
restricted trade to reduce volatility in their equity markets, but this tends to discourage investors seeking liquid
investments. Trade restrictions have been put in place to alleviate concerns about economic stability in today's
volatile globa market. Mexico's recent economic problems represent what many developing countries fear about
liberalizing their capital markets.

Domestic equity market development typically follows one of two paths. Thefirst is when agovernment plans
the market based on an existing market in a developed country and gradually adds equity instruments asth e
market expands. In China, for example, neighboring Hong Kong provided a wealth of information about capital
market operation. China opened its stock market in Shanghai in December 1990 and saw it grow rapidly in value
and number of issues. Between 1992 and 1994, the value of stocks more than doubled. % However, Chinese
policy-makers have been concerned about the rapid movement of capital in and out of domestic markets. This
concern could slow reforms toward a full-functioning domestic capital market.

The second form of equity market development — allowing a market to grow and innovate by itself — has also
taken place in China. There, curb markets evolved to become secondary securities markets, whereissues ar e
resold after their original sale on the primary market. In China, curb markets operated for years unofficialy, and
the government condoned this practice by creating secondary markets.

2The Emerging Asian Bond Market, World Bank, Washington, D.C., June 1995.

bid.

ZInternational Monetary Fund, International Capital Markets, Developments, Prospects and Policy Issues
(Washington, D.C.: 1994), p. 99.
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A large source of capital for equity marketsin developing count riesis small investors. These investors have been
limited to savings accounts in the past and are welcoming the opportunity to diversify their capital. Wher e
permitted, foreign investors may also place large amounts of capital in domestic equity markets.

Privetization has dso played an important rolein the creet ion and expansion of equity markets. For privatization
to reach abroad audience of investors, a developing country seeks a core investor to manage the entity and then
finances the remainder of the project with capital from small- and medium-sized investors. Latin American
countries like Chile, Argentina, and Peru have privatized parts of their eectric power systems in this way .
Argentinathen used privatization to expand its equity markets.

Summary of Domestic Capital Markets

Domestic capital markets are a key source of funding for the electric power industry. Investment in domesti ¢
markets offers advantages for the host country as well as the power provider, including economic growth an d
more stable currency. Table 4-7 provides an overview of the typical characteristics of domestic capital markets

in developing countries.

Table4-7

CHARACTERISTICSOF DOMESTIC CAPITAL MARKETSIN DEVELOPING COUNTRIES

Type of Market

Major Providers of Capital

Market Characteristics

Bond Market

Equity Market

Lending Market

Pension funds, insurance
companies, corporations,
individuals

Pension funds, insurance
companies, individuals

Commercial banks, corporations,
individuals

Generally underdevel oped;
government issues precede private
issues

Develops with privatization;
requires stable economy and well-
organized market.

Shorter-term than in developed
countries; growing in recent years

The next chapter addresses potential barriersto industry financing.
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Chapter 5

CAN CAPITAL MARKETSDO THE JOB?

Raising private capital for the eectric power industry is a complex undertaking involving many parties an d
different capital markets. This process will be made more difficult over the next 15 years because most private
capita investment will be needed in developing and transitional countries, which have little experience with this
type of financing. Raising capital in most developed countries with economically viable industries and well -
established financia institutionsis not an issue.

This chapter comparesthe private capital needs of electric power to the total private capital available, describes
the perspectives of the partiesinvolved in financing the industry, identifies potential barriersto private financing,
and discusses strategies to mitigate these barriers.

POWER SECTOR NEEDS FOR PRIVATE SECTOR FINANCING

As noted in earlier chapters, official development assistance will become increasingly inadequate to meet th e
financing needs of many developing countries. Private investment will be required to make up the difference.

Table 5-1 comparestotal projected cumulative private investments to the cumulative funding needed for electric

power development in developing and transitional ¢ ountries between 1995 and 2010.* These projections assume
current levels of officid finance will continue, asincreases ar e considered unlikely. The amount of private capital

needed for dectric power is simply what the official sources cannot provide, about 80 percent of thetotal. The

situation varies regionally, however, with the private sector providing only 38 percent in Africa, 60 percent in
Latin America, and 85 percent in the Middle East.

The total cumulative private investment in each region between 1995 and 2010 is estimated by applying th e
International Energy Agency's expected economic growth rates, as published in the World Energy Outlook, to
the data from Table 4-1. Thelast column shows the share of private investment required for electric power in
each region. Since the numerator of the percent of total private investment includes some developed countries
in East Asia, the Middle East, and Africa, the resulting percentages somewhat overstate the power sector's need
for private capital in these regions.

Asabasisfor comparison, Table 5-2 shows the total projected private investments needed for el ectric power in
developed countries between 1995 and 2010. The power sector's share of total expected private investment is
much lower than in developing and transitional countries, averaging 1.1 percent. Again, economic growth i s
considered when forecasting total investment over the 15 years.

'Asnoted in Table 2-1, some developed countries are aggregated within these six International Energy Agency regional
definitions.
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Table5-1
PROJECTED CUMULATIVE PRIVATE SECTOR INVESTMENT IN ELECTRIC POWER
FOR DEVELOPING AND TRANSITIONAL COUNTRIESBY REGION, 1995-2010
(Billion 1993 Dallar s)

Region Electric Power Investment Total Private Electric Power

Investment Per cent of Private
Investment
Total Official Private

Latin America 202 80 122 4,800 25

East Asia, China, Pacific 742 99 643 7,600 8.4

South Asia 242 25 217 800 25.8

Eastern Europe and Central 219 47 172 1,500 11.3

Asa

Middle East 52 8 44 600 6.9

Africa 91 56 35 800 43

Total 1,548 315 1,233 16,200 7.6

SOURCES: Table 2-3. Resource Dynamics Corporation estimates based on data in this report's Tables 3-2, 4-1, and
International Energy Agency, 1995 World Energy Outlook (Paris, France, 1995).

Table5-2
PROJECTED CUMULATIVE PRIVATE SECTOR INVESTMENT IN ELECTRIC POWER
FOR DEVELOPED COUNTRIESBY REGION, 1995-2010
(Billion 1993 Dallars)

Region Total Electric Electric Power
Power Total Private Per cent of Private
Investment Investment Investment
North America 231 19,300 1.2
Western Europe 333 24,200 1.4
OECD Pacific 167 22,000 0.8
Total 731 65,000 11

SOURCES: Table 2-3. Resource Dynamics Corporation estimates based on OECD, Historical Statistics, OECD, (Paris,
France, 1995), and OECD, “Aging Populations, Pension Systems and Government Budgets-How Do They Affect Saving,”
Future Global Capital Shortages, (Paris, France, 1995).

Table 5-1 indicates that 7.6 percent of all private investment in developing and transitional countries between
1995 and 2010 will bein the power sector. Inthe period between 1987 and 1994, private investment for electric
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power was only 1.2 percent of total private invesment.? By 1994, this percentage had already risen to 3.5 percent
for reasons noted in Chapter 3. Hence, the share of private investment in the power sector needs to double from
current levels.

Investment in electric power as a percent of total private investment varies regionally. It is lower in Lati n
America, Africa, and the Middle East and is higher in East Asia, South Asia, and the transitional countries. In

part, this is due to the relatively higher level of investment expected from official development sources an d
domestic governmentsin Latin America, Africa, and the Middle East. These differences also reflect variations
in necessary infrastructure investments.

Capital for electric power the largest share of expected total private investment in South Asia. This largd y
reflectsthe low historical levels of private invesment in the region, which averaged only $39 billion per year over
the 1987-1994 period. Thisregion needsto greatly expand theoverdl | eved of private investment at arate greater
than the conservative one projected in this report. Recent reformsin the region are now beginning to do that .
Thisoverdl lack of private investment i s also the reason why e ectric power investments are also projected to be
ahigh portion of total private investment in "Eastern Europe and Central Asid' (the transitional countries).

PERSPECTIVES ON ELECTRIC POWER FINANCING

Obtaining private financing consists of agreeing upon and implementing a set of transactions that meet the needs
of all parties involved: those raising capital, those providing it, and various third parties and market
intermediaries. Which parties are involved in financing electric power depends upon the structure of the power
industry in the country and the nature and magnitude of financing required. At its simplest, a governmen t
borrows private funds— ty pically through a bond issue based on the credit-worthiness of the government itsalf
— and the funds are allocated to a government-owned utility. At its most complex, private financing involves
a diverse array of parties, including utilities, government regulatory agencies, multilateral organizations,
independent power producers, financial institutions, and various types of investors.

The most fundamenta need isto provide investorsw ith the return they want at an acceptable level of risk. Inthe
simple method described above, a financially-credible government either repays the loan directly or provide s
sovereign guarantees for a parastatal utility. Until recently, this arrangement — sometimes further backed by
bilateral or multilateral guarantees — was the most common way to obtain private financing for electric power

in the more advanced developing countries. Another option emerged in the early 1990s — private investment

using project finance techniques for individual power projects. This option assures financial viability through

apower sales contract with the utility, preferably backed by a sovereign guarantee.

Governmentsin many countries are becoming i ncreasingly reluctant, however, to provide such financing. Power
sector needs simply outstrip their financing capacity, and they have other pressing uses for the funds they do raise.
Moreover, project financing can apply only to specific projects — not to the industry as awhole — and some
financially credible entity must take ultimate responsibility for serving the end users. Project finance as o
involves extremey complex and difficult transactions. These considerations have led to the privatization of the
electric power sector in some countries.

The creation of private electric utilities (or parastatals operated like private utilities) may enhance a country' s
ability to privately financeitsdectric utility industry by creating abasis for financing other than the credit of the
government. However, it also makes financing more complex. Electric power sector entities must meet all of

This percentage is calculated from datain Tables 3-2 and 4-1.
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the requirements set by government regulators aswell asthefinancid community. These requirements may differ
and they sometimes conflict. As abusiness, the private utility's fundamental requirement to obtaining financing
is aviable revenue stream to cover costs, thereby earning investors an attractive rate of return. Investorslook
to the credibility of the customer base to produce revenues and to the ability of management to control costs.

Obtaining private financing involves matching the needs of governments, power sector entities, and investors,
each of which wants something different from the others. Theseinclude:

Governments

e Government Policy-Making Agencies typically balance multiple concerns — including economi c
growth, the environment, and sovereignty — in ahighly political environment.

® Regulators typicaly retain a significant role in a privatized industry in the areas of economic an d
environmental regulations. Regulatory frameworks for both may vary.

Power Sector Entities

e Power utilitiesare in the business of reliably delivering power to customers and, if privatized, earning
areturn for their owners. Depending on industry structure, they may perform different functions. They
typically want to be able to raise adequate capital at an affordable cost.

e Privateproject developersusually want to earn arapid return on investment. They may vary in their
attitudes toward actual long-term project operation.

Private Investors

® Equity investors generally want a high rate of return, typically greatly exceeding multi-lateral an d
bilateral aid costs, and are willing to bear some risk of loss of capital.

e Debtinvestor swant to preserve principa and earn interest commensurate with risk, also at rates higher
than traditionally required.

To finance the electric power industry, these varying perspectives must be matched. The power sector is more
than just an assemblage of independent generation projects. It must perform and coordinate a series of functions
— generation, transmission, distribution and supp orting activities from initial planning through daily operations.
Asaresult, financing of the industry must necessarily go beyond project finance.

Financing for specific individual power projects is not the fundamental concern. Rather, the issueis how to
finance development of the entire electric power industry. Indeed, without a financially viable industry ,
individual project finance is not even possible. What works for individual projects does not necessarily apply
to the industry as awhole. Regardless of how the industry is structured, three conditions are mandatory t o
obtaining private financing beyond mere loans to governments:

1. Governmentsmust commit to afinancially independent electric power industry. Thisisthe necessary
first step. Without it, investors will aways look to the government for ultimate financial responsibility. For
example, investment bankerstoday often seek government financial commitments before they project finance
an independent power project in developing countries. Even where such financial commitments would not
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be needed, a policy of noninterference with the project is required. This same principle would apply to the
industry asawhole, even with full recourse financing. The industry does not have to be private, as that will
often be politically difficult, but it must have credible independent finance status. The issuesinvolved are
usually far broader than those of the electric utility industry.

2. Utilitiesmust become economically viable. Viahility requires: (1) acustomer base that is ready, willing,
and ableto pay the full costs of power over the long run; (2) competent management that is able to control
costs; and (3) a business environment that supports private enterprise.

3. Investorsmust beconvinced that their return requirementswill be met. These requirements reflect the
degree of risk they must assume as well as financial market conditions. Private investors often hav e
requirements higher than what devel oping countries are used to paying.

Today, multilateral and bilateral organizations as well as export finance agencies are needed only to play a
supporting rolein privatefinancing. However, while they no longer have the leading role they once did, they are
often key to structuring financing packages and to reassuring private investors.

Environmental performance is one important area in which divergent views may have to be reconciled. A s
illustrated in Chapter 2, improving the environmental performance of power plants adds to the capital cost. The
priority of environmental cons derations, such as those addressed by clean coal technologies, varies both among
countries and among the different parties involved.  In order ensure that clean coal technologies are used ,
governments must be willing to develop and enforce environmental standards. In countries with large an d
competing capital needs, that priority is subject to policy tradeoffs. Bilateral lending agencies of develope d
countries (such asthe U.S. Export Import Bank) and mulitlater al's (such as the World Bank) condition their credit
on environmental criteria. They are not involved, however, in all projects and, as investment rises, their share
and influence will fall. The entitiesthat build power plants—utilities and independent power developers—will
meet the environmental standards imposed on them. Uncertainty about those standards, however, is an added
risk which they must consider. To the extent that added environmental investment must be privately financed,
it must il dlow the project to earn returns to its investors adequate to attract capital in competition with other
potentia investments. Retrafitsof environmental technologies typically do not, in themselves, earn areturn and
arethustypicdly harder to finance unlesstherates for sale of the power are adjusted in some manner to earn that
return.

BARRIERS TO PRIVATE FINANCING

Chapter 1 raised three fundamenta questions about determining the adequacy of financing for the electric power
industry. Based on theinformation presented in this report, conclusions in response to these questions can now
be formulated.

1. Isenough capital available to meet funding r eguir ements?

The global gross domestic product has been expanding by ab out 2.7 percent per year over the last decade.® Since
theratio of gross domestic private investment to gross domestic product has remained relatively stable over this

3International Energy Agency, 1995 World Energy Outlook (Paris, France, 1995).
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period,* the total global private capital market has been growing at asimilar rate. At the same time, however,
it isimportant to note that there are differences in these growth rates among countries.

The global capital markets have demonstrated great flexibility in accommodating shiftsin supply and demand

for capital. In part, thisis possible because of the growing and immediate availahility of information about the

international financial markets. These markets are also very liquid, allowing money to flow rapidly acros s
borders to wherever the return is greatest. One source of this liquidity is the large amount of funds unde r
professional investment management. About $20 trillion is professionally managed today, and the totd i s
expected to grow to $53 trillion by the year 2000.° Investment managers have the sophistication and knowledge
to shift funds throughout the world, and even small private investors are doing so through mutual funds. Thus,

the globa marketsare large, growing, flexible, and liquid enough to accommodate an electric power industry need
for $2.3 trillion over the next 15 years. In addition, a portion of the total is self-financed, thus making the need

more likely to be met where the capital-raising entity has the financial strength to do self-finance.

In developed countries, because most of the basic ectric power infrastructure is already in place, much ne w
investment will go toward upgrading existing systems. The expected need for electric power investment is 1.1
percent of total projected private investment in developed countries.® Thisis not alarge demand, especialy
considering that power sector investment during recent years has been of similar magnitude. In addition, th e
devel oped countries had real annual growth of about 2.8 percent during recent years. ” It should readily absorb
the additional demand.

The projections developed in Chapter 2 call for asix-fold increase in eectric power investment in developin g
countries over the 1985 to 1991 rate of development and a doubling over the 1994 investment level. Of thetotal
future private invesiment in developing countries, 7.6 percent is expected to be used by the electric power sector. 8
Thisisamultiple of the share of investment for electric p ower in developed countries. Y €, to put thisin context,
total real private investment in devel oping countries has been grow ing about 3.4 percent annually in recent years.®
Thus, at current rates, the eectric power sector's needs for capital is equivalent to just over two years of th e
projected growth in private capital in these countries. Total projected cumulative capital investment worldwide
over the period, about 81 trillion dollars, is far greater than the need for electric power. Moreover, capital i s
increasingly flowing across bordersto countries and industrieswhich give the best returns. Even so, the projected
share of private investment for electric power in some regionsis quite high.

Ultimately, electric customers must pay for the investments, regardless of how they are financed. Investment is
often needed in other sectors to provide the economic basis for growth in electric power. Y €, these sector s
themsealves require electric power. Investmentsin both eectric power and other sectors must work together to
create economic growth. The fundamental issue for developing and transitional countries thus becomes how to

“International Finance Corporation, Trends in Private Investment in Developing Countries 1995, (Washington, D.C.,
1995).

®Jacob J. Worenklein, "Financing Global Infrastructure Through the International Capital Markets," McGraw Hill
Cogeneration and Independent Power Market Conference, New Orleans, April 4, 1995.

5See Table 5-2.

"International Energy Agency, 1995 World Energy Outlook (Paris, France, 1995), Table A2.

8See Table 5-1.

°Calculation based on datain World Bank, World Debt Tables 1994-95 (Washington D.C., 1995) and International
Finance Corporation, Trends in Private Investment in Developing Countries 1995 (Washington, D.C., 1995).
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expand total private investment (both domestic and foreign) in all sectors, with eectric power investmen t
recelving an appropriate and feasible share of the total.

A widevarigty of financing mechanisms are available to access capital, and this makes it more likely that, given

theright conditionsto attract capital, a funding package can be devel oped to meet a country’ s particular power

sector needs. As discussed in Chapter 3, the selected financing mix can be complex, depending on the type of

entity raising funds. Projectswith less risk can use abroad blend of financing methods, rather than focusing on

asingle method and capita source. Private power companiestypicaly us e a mixture of debt and equity, including
their own equity capital, domestic equity and debt, equity funds from foreign direct investment or portfoli o
investments, and long-term international debt. In developing countries, as the need for capital outstrips available
official development assistance, the entitiesraising capital have sought to expand their financing sources. The

main shifts are from government to private financing, and from project finance to investment equity and ful |
recourse debt.

Capital will not necessarily be available to al developing and transitional countries. Where private capita |
investors require ahigher return on invest ment, perhaps 20 to 30 percent, the capital markets may be beyond the
reach of countries currently dependent on subsidized devel opment assistance at less than 8 percent interest rates.
Not only do growth and investment rates vary, but developing and transitional countries generally face aunique
set of economic and political risks. Severa barriers may affect available funding levels and a country's ability
to access private capital:

e Specific conditions may inhibit fulfilling all power sector needs. Since the economic, political, and
regulatory Situation within each country varieswiddy, investorswi |l not always provide adequate capital.
Nor can al countries afford projects based on private capital. Asaresult of all these conditions, during
1994, capital markets directed 80 percent of al private investment in developing countriesto just 1 2
nations.® Not al governments currently can or do provide the political, social, and economic security
necessary for investor confidence, and this results in barriers to development. The lack of privat e
investment in South Asiaand thetransitional countries has already been mentioned. Governments must
not only commit to support private investment, such commitments must be politically feasible an d
credibleto investors. Concerns Examples include such considerations as recent Chinese domestic and
international actions, which have reduced investor confidence in whether China' s markets will remain
open; trade barriers between the United States and Vietnam, which have prevented investment there until
only recently; politica sanctions against South Africa, which have eiminated investment there by nearly
all developed countries until recently; and the tendency of the financial markets to treat all Lati n
American countries as though they have similar economic and poalitical circumstances, when they ar e
actually quite different. These types of constraints can be expected to continue, albeit in different
countries.

e Even when adequate international funds ar e available, not enough capital may be availablein
domestic marketsto ensure complete development. Asdiscussed in Chapter 4, domestic capital must
be available to collateralize international private finance and provide reasonable terms on the
international portion of an investment. Hisgtorically, domestic investment has averaged about 68 percent
of power sector project investment.** It is unlikely that thiswill change dramatically in the future, and,

The World Bank, World Debt Tables 1994-95 (Washington, D.C., 1995).

“The World Bank, Energy Series Paper #21, “ Capital Expenditures for Electric Power in Developing Countriesin the
1990s” (Washington, D.C., February 1990).
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thus, significant levels of domestic capital must continue to be invested in the industry. In countries with
extensive nationalized industries, state-owned enterprises often squeeze available domestic privat e
capitd. Asmany developing country domestic capital markets are embryonic in their development, this
remains abarrier.

A country's capital market infrastructure — which includes the legal, banking, private credit
rating, public financial regulatory, and accounting systems— may not support private capital
formation. Investment capital markets cannot operate without efficiently run businesses and agencies
to support them on a daily basis. Credit rating agencies and public regulatory agencies must assure a
good flow of information to i nvestors while providing market discipline. Accounting practices must be
up to international standards to attract international investment.

Financial market expertise may be inadequate in the host government, or it may not be
transferred to private power developers. In particular, aknowledge barrier exists on how to tap into
international capital markets whenever a country historically has relied on officia development
assistance or domestic government support. As a result, investment skills and financial market
infrastructures must be congtantly updated. In addition, developed countries may need to provid e
demongtration programs on how to blend funding sources and methods and assemble a power financing
package.

Globdly, adequate funds and financing techniq ues are available to support the anticipated power sector demand.
But for specific countries, not all development islikely to be funded.

2. Can all stakeholder perspectives bereconciled to finance the industry?

The following composite quotes are typical of the diverse perspectives found in the electric power industry. In
addition, Table 5-3 enumerates in some detail the expectati ons of the international and emerging domestic capital
markets for each of the stakeholders.

WEe'retrying to develop areally great project. We've got just about everything in place — the site,
the power supply mntract, the technology, the fuel and the people. We've been to lots of investment
bankers. The problemis: thereis no money around.

-- Independent Power Devel oper

Wework with many investors who want to put their money inb good power projects. Developers also
come to us with projects. The problemis: there are no good projects around.

-- Investment Banker
Weneed dlectrification in our country. We keep hearing that we must turn toforeign devel opers and
financial institutions. The problemis. how can we be sure we will still benefit when such a vita

industry is developed by foreign interests?

-- Energy Ministry Officia
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Table5-3

INTERNATIONAL AND DOMESTIC PRIVATE CAPITAL MARKET
REQUIREMENTSOF STAKEHOLDERS

Equity Investors

Debt Investors

Require solid information about country and its
power sector

Provide affordable capital

Expect adequate return on investment with
moderate risk level

Domestic investors must provide some equity

capita
Adequate return on investment with low risk level

Multilateral banks and bilateral agencies support
industry with loans or grants

Stakeholder Requirements of International Private Capital Requirements of Domestic Private Capital
Market Market
Government ® Host government support for afinancially ®  Government support for afinancialy
independent power sector independent power sector
®  Satisfy foreign investors asto political and ® Meet political needs of ruling and alternative
economic stability of the country parties to provide socia and economic
®  Satisfy foreign government economic objectives stability
® Plan for and encourage economic growth
®  Protect national security to provide a stable
domestic economy
Regulators ®  Satisfy investors that regulations are transparent ® Need fair regulations that apply to all
and fair competitors
®  Satisfy foreign government environmental ®  Satisfy society’s environmental concerns
objectives ® Meet political needs
Power Utilities ® Reliably produce electricity ® Reliably produce electricity
® Have economic viability ® Have economic viability
® Have competent management ® Have competent management
Private Project ® Have competent management ® Caninfluence government to maintain a
Developers ®  Provide rapid payback and high rate of return stable business environment

Have competent management
Provide rapid payback and high rate of
return

Expect adequate return on investment with
moderate risk level

Need adequate equity market infrastructure
Expect fair treatment compared with
international markets

Adequate return on investment with low risk
level

Need adequate debt market infrastructure
Expect fair treatment compared with
international markets

Reconciling these divergent concernsisnot easy.  Such differences are natural and make electric power financing
difficult, evenin developed countries. They are compounded in developing and transitional countries with long
statist traditions. Resolving the differences in these countries may be along process. It will involve cultivating
relationships and developing mutual levels of comfort for all the parties. It may not always succeed and, as a
result, some power "needs’ may not be met.

Thetension expressed between project devel oper and investment banker has existed for aslong as people have
needed to raise capital and otherswerewilling to invest. Established mechanisms are available to resolveit. This
tension, however, is particularly acute in developing and transitional countries where host governmen t
involvement and economic conditions limit the financial viability of electric power investments.

Governments of these countries, if they are interested in securing private capital, will have to remove domestic
indtitutional barriers to agreements between parties, but, understandably, will only do so if their own needs are
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met. Thisisanintrinsically political process. One important consideration in many countries, for example, is
balancing the need to subsidize electric power for the poor with the need for adequate rates to create aviabl e
electric power industry. In addition, removing barriers to agreements often involves a number of advers e
conditionsthat may, a best, be only indirectly influenced by government agencies responsible for electric power.
These conditions may include economic stagnation, business and cultural practices, lack of adomestic financial
market, needs for management ex pertise, and power theft. Removing barriers may turn out to be along process
in many countries, and one that requires both domestic government leadership and assistance and understanding
from outside. Such assistance, however, may not necessarily be forthcoming and firms desiring arapid return
oninvestment are not known for thelr patience. Asnoted in Chapter 3, some governments are aready taking the
necessary measures, and these will be the first to reap the benefits.

3. Cantheindustry meet thecriteria of the private capital sources?

To meet the needs of private capital investors, all three of the financing conditions noted earlier needto b e
satisfied: a financially independent industry, commercia viability, and investors convinced that retur n
requirementswill be met. Not fully meeting any of these criteriaraises barriers.

A financdially-independent electric power industry. Such anindustry is able to raise funds based on its own
credit-worthiness and not that of the government. It may be composed of one or more viable dectric utilitie s
which offer an adequate rate of returnto investors. This requires government non-interference with the business
and operating decisions of the utility. It also requires some entity or entities to take financial responsibility for
developing the country's overall power sector — and in many cases this can no longer be the host government.
If it is not the government, then the private sector must provide leadership as well as capital.

When privatization of the industry is chosen, success requires government support for competition, use of hard
budgets, and financia sector reform.*> Nationa utilities might be divided into regional utilities to foster
competition. Adherenceto firm budgetsthat diminate government subsidies and fund transfersis essential. The
financial sector can better support a privatized utility by adopting improved regulatory capacity, reducing direct
credit and government control over financial sector intermediaries and easing interest rate controls.

In addition to supporting an independent power industry, the host government must proactively mitigate political
risks. The political climate must minimize investment risks, such as changes in a sovereign government which
might repudiate existing contracts. Regulation of the utility must be well-defined and transparent so the utility
isfree from interference or i ntervention by the host government. Finally, currency convertibility, repatriation of
profits, and mitigation of currency valuation risk must be accommodated.

Itis not aways possible to fully resolve al conflicts between government policy and private sector needs. For

example, during 1995 in India, the Houston-based Enron Development Corporation had to suspend a $2.8 billion
power project (the largest foreign investment ever in India) because of difficulty in getting Maharashtra stat e
government approval. The stated reason was a lack of competitive bids and less-than-transparent contracts for

the project. Thisdecison was supported by dl political partiesin | ndia except the central ruling Congress. Many
foreign companies had been monitoring the deal asagauge of India s commitment to open its economy to foreign
investment and, as a result, have reconsidered their options.  Since India cannot fully develop its power sector
without extensive private investment (see Table 5-1), this capital need can only be met if government polic y

2The World Bank, Bureaucratsin Business: The Economics and Politics of Government Ownership (New Y ork: Oxford
University Press, 1995), p. 13.
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evolves more favorably to foreign private investment. Indeed, during January 1996, the Enron deal was
renegotiated and is now proceeding under termsless favorable to private investors than originally contracted for.*®

Another exampleisin China, where the government’ sground ru les are not yet certain enough for many investors.

Meanwhile, China has a $467 bhillion electric power sector need over the next 15 years. Three layers o f
governmental responsibility are in effect in China. At the top, the Ministry of Power Industry and four othe r
ministry-level power bureaus provide a limited degree of central control. In the middle, nine regional powe r
organizations establish power development companies within their jur isdiction. Similar to large utility companies
inthe United States, they directly control and manage the power-generating activities of their subordinate power

stations. At the bottom layer, numerous provincial and municipal government bureaus and power devel opment

companies operate. Each administers the existing local power system, plans for development, and implements

specific congtruction projects. With this multi-layered system, it is difficult for any single government entity to

commit to a financialy independent power industry. Approvals for development can exceed three yearst o
complete, which makesfinancing more difficult. Theinherent redundancy of dealing with so many governmental

levels also daunts some investors.

Government interference in the private sector can result in a company’ s inability to manage in abusiness-like
manner. During the development phase, for example, the Enron deal in India resulted in both a $300 million loss
to Enron and aloss of the project for Indian customers. Caps on foreign ownership levelsintended to prevent
dependence on foreign markets can actually impede development. Environmental controls on fuel typesan d
emission levels can increase development costs. Government regul ations during the operations phase can be so
formidable asto reduce economic viahility. For example, acap on return to investors could eliminate al foreign
private investment. Ancther example would be a sudden change in tax policy which threatens profitability .
M anagement must be able to make independent hiring and firing decisions.

While government involvement can be harmful, thisis not awaysthe case. If the power sector is privatized, the
host government may till need to remain an active player in promoting infrastructure development. Thisi s
particularly true in less financially strong or stable countries because of the higher risk to private developers .
Government investment in infrastructure projects directly supports the projects and also serves to increas e
investor confidence. Lack of host government involvement sends negative signals to the market that political
conditions may change.

Commercially-viable utilities. Ingenerd, the market has forced utilities to become economically viable as they
have been privatized. For example, Argentina has been able to better maintain its power generation facilities by
attracting and properly managing new domestic and foreign capital. As privatized utilities become mor e
knowledgeable about the marketplace, they tend to set prices at rates customers are willing to pay whil e
controlling costs to secure a profit. In addition, in a more competitive marketplace including non-integrate d
utilities, the market forces utilities to efficiently distribute resources between the generation, transmission, and
distribution functions.

Investor sconvinced that return requirementswill be met. To meet the criteria of private capital investors,
conditions in a country must be conducive to normal business development. Specific projects (whether
generation, tranamission, or distribution) must be credit-worthy to receive investor support. Higher-risk projects
undergo extensive scrutiny. In particular, privatei nvestors require that conditionsin the country alow the power
industry to operate with normal and transparent business risks, plan for and clearly define all capital needs,
operate under an accepted legal framework which defines procedures for arbitration and appeal of dispute s
between the utility and the host government, meet credit requirements, and secure significant domestic capital

Bwashington Post, "Wattage to India," February 5, 1996, p. A12.
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market support. Additional investor concerns may or may not be met, such as guaranteeing political and
economic security for the investment, and providing for currency convertibility and repatriation of profits. All
of these conditions are discussed in detail in Chapter 3. Satisfying these requirements leads to investo r
confidence that their investment risk will provide an adequate rate of return.

Specific Barriers

Specific barriers (some of which extend beyond the electric power industry) relating to the three criteriafo r
raising private capital occur in particular countries:

Barriersto a Financially Independent Electric Power |ndustry

e Thegovernment agency with responsibility for decisions about the power industry isnot always

clear. The government must identify some private or parastatal agency to coordinate the effort, as
industry development it will not happen entirely through market forces. The bureaucratic nature o f
governments sometimes makes it difficult for any government agency to take responsibility. In China,

for example, acomplex mixture of entitiesisresponsible for po wer development, with no one entity fully
in control. The industry requires a sound regulatory environment that prevents utilities from abusing
market power while offering investors sufficient return.

Excessive government approval requirementscan stop or delay project completion. Governments
tend to overregulate because of aperceived need to control key industries. However, part of government
commitment to the power sector is the elimination of unnecessary approval processes. As acounter
example, recent reductions in government regulations and financial sector reform in the Philippines,
Korea, Thailand, Maaysia, and Taiwan have resulted in increasing levels of private investment in the
power sector.™

Barriersto Commercially-Viable Utilities

e Anadequate market for power does not always exist. Integrated utilities normally can plan to meet

the demand of a suitable customer base — that is, areasonable level of customerswilling and ableto
pay for electricity. However, in some countries, power is viewed as atool for economic development.
In these cases, while an adequate market exists, customers do not pay enough to make the utility viable.
Unless this changes, it will not be possible to meet future demand with privately funded capital, even
though the power industry may currently be successfully developed.

Electric power indugtry revenueisinsufficient in some countries. Electricity pricing and power plant
operation are not always based on economic principles. Where customers have become accustomed to
subsidized, low-priced power (origindly offered to improve the quality of life), the future customer base
may be unwilling to pay priceswhich are sufficient t o cover costs. Subsidies can be hidden, for example
viaindirect low fud prices. In China, for example, the average electricity price is 2.2 cents per kWh —
partly dueto price controls, and thisis below production cost.®® More broadly, tariffsin a sample of 60
developing countriesfell 32 percent in real terms from 5.2 cents per kWhin 1979 to 3.8 cents per kWh

“Michael T. Burr, "Powering Asia's Future," Independent Energy, February 1995, pp. 6-8.

Bprivate conversation with Gregory K. Ingram, World Bank, February 1995.
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in 1988.1¢ Thisis significantly below the 8.0 cents per kWh charged in OECD countries. The utility
must be able to charge adequate rates to cover al costs, develop the industry, and provide a competitive
rate of return to investors.

® Extensive power theft or poor revenue collection may make economically sustainable power
sector development difficult. Until recently, for example, many villagesin South Africasimply tapped
into the power grid without paying for the power. The government was either unable or chose not t o
enforce laws againgt this practice. Power theft occurs in many regions and can be significant enough to
harm economic return. In addition, system losses can be exc essive due to inaccurate or fraudulent billing
and collection systems. For example, in Bangladesh in 1991 system losses were 43 percent when ideally
they should only be 7 to 10 percent.*

® |ncentivesare not offered to retain competent managersin the electric utility industry. Usually,
competent staff can be hired and trained, but incentives need to be in place to retain good employees.
Among many disciplines, educated, experienced and reliable staff are needed for utility management ,
engineering, accounting, and legal functions. Inadegquate management is one of the largest causes o f
enterprise insolvency. Use of regulatory contracts between host governments and privatized utilities,
which reward improved performance, and penalize failure to improve, have been shown to mitigate this
problem.’® Incentives also include the opportunity to act with authority, good training and adequat e
compensation.

Barriersto Investor Confidence

e Host government policiesare not always conducive to attracting domestic and foreign investors.
This is a problem not just with eectric power investment, but generally. When one or more of th e
business conditions noted on page 5-11 are not met, domestic capital flight may result. For example,
significant amounts of capital have flowed from Latin Americainto the United States during the las t
decade because domestic investors have been dissatisfied with the domestic risk/reward ratio. Itisonly
in recent years, with inflation waning, that some of this capital has begun to return home. In some cases,
policy changes must end subsidies so that markets can determineprices. Investors also require long-term
eectricity price sahility. If these political decisions— which often transcend the electric power sector
— are not met, then investors will not provide the capital.

o A sufficient rate of return must be generated on each investment, but this may be beyond what
host governmentsor utilitiesarewilling to tolerate. Private investors in developing countries often
expect returns of 20 percent or higher to cov er risks, taxes, and other uncertainties. For example, on the
Enron ded in India, the rate of return was renegotiated down to 20-22 percent. *° This expectation can
be abarrier, particularly when traditional multi-lateral and bi-lateral financing has been costing lessthan
one-third of thisin some countries. For example, World Bank financing typically has been available at
a 7.5 percent interest rate. The resulting difference in eectricity prices between subsidized rates an d

®Gunther Schramm, "1ssues and Problems in the Power Sectors of Developing Countries," Energy Policy, p. 737, July
1993.

YIpid, p. 740.

¥The World Bank, Bureaucrats in Business: The Economics and Politics of Government Ownership (New Y ork: Oxford
University Press, 1995).

Wwashington Post, "Wattage to India," February 5, 1996, p. A12.
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market clearing returns can create political difficulties for investors. In addition, some countries wil |
likely not be able to shoulder the high costs and rates of return expected by private investors, thu s
creating a barrier to any investment in electric power in that country.

e Even with solid fundamentals, entities raising capital may face unfavorable financial market
treatment. Investorsfrom developed countries tend to make broad generalizations about regions of the
world. Although adeveloping country may have a solid economy, it may not be perceived as stable by
investors. For example, in regions such as Latin America, where some countries have fixed exchange
ratesand relatively high inflation levels, increased import levels normally follow. Thisleadsto aneed
for more foreign currency which in turn eventually forces mgjor currency devaluation. Investors have
long memories of such cycles that make them wary of investing in a country — or any country inth e
region — long after an economy has stabilized. For example, some investors look at Mexico, Ecuador,
Chile, and Brazil as having the same currency convertibility problem, while the situation actually varies
considerably by country.

M arket for Clean Coal Technologies

e Themarket for clean coal technologiesis deter mined by the sensitivity of each country to health
and environmental concerns and their willingnessto pay theincremental cost of clean energy.
Clean cod technologies are required to ensure that environmental standards are addressed when coal is
used. In power projects, whether private or public, developers faced with constraints on capital
availahility or high costs of capital naturally have an incentive to minimize the initial capital cost of a
project, even at the expense of the environment. This incentive to minimize capital costs may b e
particularly strong in countries making the transition from lower-cost official finance to higher-cost
private finance.

This appears to be along litany of barriers. They all exist to some degree, but they do not all apply uniformly
todl countries. Moreover, many countries are acti vely moving to reduce them. The situation is very region- and
country-specific.

MITIGATING BARRIERSTO PRIVATE FINANCING

Policy decisions by the governments of developing and transitional countries are critical to obtaining privat e
financing for the dectric power sector. The governments must decide whether they really want private investment
in eectric power. If so, they must commit to fostering the conditions necessary to facilitate it. While this often

entails difficult political decisions, if such conditions are created, the investment will follow to the extent tha t
economic conditions permit. Thisobvioudy involves considerations for the host government that go well beyond
the power sector.

Inthissituation, al that the U.S. government, other developed-country governments, and multilateral banks can
dois:

1. Encouragethe governments of developing and transitional countries to facilitate institutional and economic
conditions favorable for private investment,

2. Where requested, provide information and advice to the countries desiring to facilitate these favorabl e
conditions, and
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3. Ensure that bilateral and multilateral funding sources are available, where needed, to supplement privat e
finance.

Specific measures to implement these strategies are described below. 1n addition, more attention needsto b e
given to the broader financing issues. With the scrutiny that international private power development has
received in recent years and the importance placed by develo ped countries on promoting the needs of their project
developers, it is not surprising that the central focus has been on project finance. Yet, until the broader
institutional and financial issues are resolved, project finance will not be feasible in many developing and
transitional countries, except in alimited number of the most favorable situations.

Strategies to ensure financing should take into account varying financial conditions in different countries.
Countries differ widely in their ability to finance the electric power industry. Rapidly-industrializing countries,

including many found in East Asia, for example, differ greatly from most of the developing countriesin Africa.

Thelack of overal private i nvestment is a problem in many countries. Considerable variation exits even within

the same geographic region. Risk levels directly affect the cost of capital for each country and, in turn, ris k
depends on many factors such as economic growth, political stability, and government commitment to fre e
markets rather than subsidized industry. Asaresult, adifferent mixt ure of financing sources and methods is most
appropriate to each country. For example, to meet their eectric power development financing needs, lowe r
income countries may need more officia development assistance than projected on average in this report .
Alternatively, rapidly-industriaizing countries with privati zed el ectric industries might be able to raise even more
private capital than needed, thus using less official development assistance than projected.

Developed-country governments and multilateral banks can use severa strategies to help developing an d
trangitional countries overcome these barriers:

e Deveop programstobring together key playerswith differing per spectiveson financing. These
programs may include conferences, trade missions related to financing, and mesetings. Varying energy
policies and private capital available to each country suggest the ne ed for more communication, exchange
of ideas, and rationalization of policy among countries. Information interchange can help mitigate the
differences and stimulate creativity and thus increase the total number of power projects that will b e
financed. Such communication activities might be coordinated with bilateral and multilateral
organizations that also have a stake in reconciling the varying perspectives.

® Encourage host governments to facilitate a financially-independent electric power industry.
Entities must be found or created to take the lead in developing the industry. Then host governments
must support these power development entities by creating appropriate financial and regulatory policies
and communicating them to the marketplace. Such policies may include eliminating price and interest
rate controls, foreign ownership caps, return caps, and excessive approval processes. Some host
governments must also commit to policies that support improvements in their legal, banking, credi t
rating, financial regulatory, and accounting systems. Encou ragement can be as smple as discussing with
host governments specific ways to implement policies that support private investment. Develope d
countries and host governments might also seek ways to jointly reduce currency vauation and
convertibility risks, or at least support trade, tax, and interest rate policies that make currencies mor e
stable. In addition, host governments must be encouraged to set policies that eliminate power theft and
reduce system losses, and to train utilities to set economically viable prices.

e Educate dectric utilitiesin how to create commer cially-viable utility businesses. Educational
programsfor entitiesrai sing capital should also cover how to tap into the international capital markets.
Already, there is evidence that some firms in Malaysia, Singapore, and Hong Kong are using newl y
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acquired knowledge about how Western power projects work to compete for project opportunitie s
outside their own borders.®® In addition, the United States and other developed countries coul d
communicate timely and accurate data about developing-country economic, social, and political
conditions, along with information about the country's electric power sector development needs. This
would increaseinternationa investor confidence in the country while helping investors focus efficiently
on key markets. Finally, in some cases, basic management training would be helpful.

TheU.S. Agency for Internationa Development (USAID) is currently doing some of this. For example,
the Volunteers in Overseas Cooperative Assistance program assists the spread of rural electrification
in developing countries. This program currentl y supports technology transfer and information exchange
in 15 countries. However, it may be necessary to further develop U.S. government expertise and
capability in international power sector finance to include the current status of official developmen t
assistance and private capital markets, electric power sector development needs, and how to lead an d
finance apower industry. The U.S. dectric utility industry could provide some valuable lessons in these
aress.

Support multilateral lending to developing countries for privatization of electric power. In
addition to directly providing seed funding for specific projects, properly directed multilateral aid both
enhances economic and political stability and supports privatization efforts. As one recent example,
India has unilaterally reduced its trade barriers in response to World Bank adjustment lending.
Multilateral aid can also reduce instability resulting from excessive tied-aid credits and competin g
bilateral aid. Anexample hereisthe $1 billion lent to Mexico by the World Bank in 1995 to assist in
restructuring the banking sector and provide financid reform. Thisw as coupled with a $500 million loan
to support essentid socia programs designed to protect the poor from the effects of the currency crisis.
The enhanced economic and palitical stability which results from such multilateral assistance encourages
private capital formation.

Enhance programs to support sound economic principlesin the power industry. Bilateral aid
provides seed funding which supplements and encourages but does not compete with private capital .
In addition, conditions tied to bilateral aid can promote policy reform and institutional development .
Appropriate bilateral technical assistance may encourage host governments to support acommercialy

viable, financially independent electric power industry. Therefore, bilateral aid should continue to be
offered wherever it issuitable. Some existing USAID programs, such as the Utility Partnership Program
in Eastern Europe, will need little modification to work well in the changing marketplace. Thistype of

program can also be applied in other regions. Other programs should be reviewed to determine if they

remain effective catalysts when developers create complex power sector funding packages.

Coordinateactivities of U.S. agencies and multilateral development banksto facilitate domestic
and international private capital formation. At times, U.S. agencies and multilateral banks support
the same project, with the combined aid being greater than is necessary to attract private capital. This
means that less aid is available to attract private investors to other power projects. With dwindling
official development assistance and increasing needs that must be met by private capital markets, better
coordination of funding efforts will benefit all.

PMichadl T. Burr, op. cit.

2 awrence Summers, “Are Multilaterals the Solution?,” The Wall Street Journal Europe, October 13, 1995.
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Actions can dso beiniti ated to specifically ensure that clean coal technologies are used and their environmental
benefits are realized:

e Continueeffortstoreducethe capital costsof clean coal technologies. Further development of these
technologiesto reduce theincrementa capital cost and adapt them to individual country conditionswould
ensure greeter penetration and reduce environmental impacts. One option that may have a high payoff
would betechnologiesthat have lower total emission reductions, but which have a much lower cost per
unit of pollutant removed. Severa such technologies were initially demonstrated as part of the U.S .
Clean Coal Technology Demonstration Program.

e Develop financing programsto reduce the incremental capital costs of clean coal technologies.
Thiswill require the involvement of bilateral and multilateral organizations. Since these organizations
can only provide ashare of the total financing, such an application would be an appropriate use of their
funds. Such organizations are already aware of the benefits of clean coa technologies and hav e
environmental mandates and funding programs. Multilateral banks are also particularly important to
involve because they are also frequently involved early on in the development process when CCTs may
first be considered. It is currently anticipated that the next report in this series will address thisissue.

® Assist developing and transitional countries to develop emissions standards that promote
environmental benefits. Many countries are now working to put such standards into place. They must
balance many factors in developing such standards.
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GLOSSARY

American Depository Receipts (ADR) Depository receipts issued by an American bank to assist trading of
aforeign stock or share. The U.S. bank issues an ADR against underlying securities deposited in the bank or its
custodian bank abroad.

Bilateral Loans Loansfrom governments and their agencies (including but not limited to), official export credit
agencies, central banks and foreign assistance agencies.

Bond A Bond is an interest-bearing debt instrument, the issuer writes a contract to pay the lender a fixe d
principal amount at a stated future date as well as a series of interest payments until the bond matures.

Brady Plan An agreement in 1989 for the restructuring of developing country debt. The plan set priority of
future payments to loans made by multilateral development banks and provided for discounted immediat e
payments to bank lenders on existing debts which were in default. 1t also collateralized much of the remaining
debt, which allowed its sale by the banksto other investors. It also required developing countriesto carry out
structural economic reforms to ensure future economic stability.

Capital Flows The movement of capital between countries.

Capital Market Markets where corporations and governmentsraise funds by selling securities to investors, and
various types of bonds, debentures, stocks are traded in this market.

Clean Coal Technology (CCT) Technologiesthat allow coal to be utilized cleanly and efficiently.
Commercial Credit, or Commercial Loan Credit or loan given by private banks and other private institutions.
Concessional Loans Loansby governments or Multilateral Development Banks at below market interest rates
or under other favorable terms and conditions not available in the commercial marketplace.

Consumer Contribution Payments towards the development of a power project by the current or futur e
consumers of the electricity the project will provide.

CrossBorder Private Debt Private debt owed to creditors outside the host country's national borders.

Currency Convertibility Theahility of a country's currency to be converted to the currency of other countries.

Debt Money, merchandise or services owed to an individual or organization, through an explicit or implie d
agreement that establishes the legal ground for settlement of the claim.
Domestic Capital Investments provided by citizens of the host country.

Equity Common and preferred stock.

Export Credit Loanshby governmentsto encourage ex port. Governments give credits to foreign buyersto help




Glossary

them buy goods and services of the exporting country.

Foreign Direct Investment (FDI) Investment that is made to acquire alasting management interest (usually
at least 10 percent of voting stock) in an enterpri se operating in a country other than that of the investor, with the
investor having an effective voice in the management of the enterprise. It may consist of equity, reinveste d
earnings, other long-term capital, and short-term capital as shown in the balance of payments.

Full Recourse Debt  Debt in which the lender has a general claim against the parent company if the collateral
isinsufficient to ensure its repayment.

Global Depository Receipts (GDR) Depository receipts issued by abank to assist trading of aforeign stock
or share. The bank issuesa GDR against the underlying securities deposited with the bank or its custodian bank
abroad.

Gross Domestic Investment  Private and public sector investment in a country, excluding foreign direct
investment.

Host Government The government of the country in which an entity to be financed isto be located.
Lending To provide someone with funds with the agreement that it will be repaid, usually with interest.
Multilateral Development Banks Internationd financial ingtitutions owned by multiple countries that provide
financial and technical assistance to less-developed nations. These ingtitutions raise money primarily from the
direct contributions of financially capable members or from borrowing in the capital markets.

OECD Organization for Economic Co-operation and Development.

Official Finance Credits, equity, insurance or grants provided by the government of a country other than the
host country or a Multilateral Development Bank.

Parastatal An organization owned and controlled by the government that is engaged in productive activity.

Portfolio Equity Flows The sum of country funds, and direct purchases of stock or depository receipt s
(American or global) shares by foreign investors.

Portfolio Investment Investment in financia instruments, such as stocks and bonds, as contrasted to direc t
investment in afactory or business enterprise.

Private Loans Loansfrom private investors, such as banks, insurance companies, or individuals.

Privatize To change, from governmental or public ownership or control to private ownership and control.
Project Finance Debt that is aclaim against the cash flow from a project rather than against a firm's entir e
assets.

Repower To modify an existing power plant by changing the method used to generate power. Repowering may
modernize the powerplant, increasing its efficiency, lower operating costs and/or increasing outpuit.

Retrofit To substitute new or modernized parts or systemsin a powerplant for older equipment.
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Sdf Finance Useof afirm's net internal funding originating from operations (after debt service) to finance a
new project.

Sovereign Finance Raising of capital by the host government, typically through taxes and/or bond issues.
Vendor/Supplier Credit Export finance made available to the purchaser by the supplier of the goods.

Wheding The process of trading e ectricity across transmission facilities that are owned by third parties.




